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Ex # 2.1 


Set of Natural Numbers 
N = {1,2,3,4,...} 
Set of Whole Numbers 
W = {0, 1,2, 3,4,...} 
Set of Integers 
Z = {0, +1, +2, +3,...} 

OR 

Z = {...,-3, —2, -1, 0, 1, 2, 3} 
Rational Numbers 
The word Rational means “Ratio”. 

A rational number is a number that can 


Pp 
be expressed in the form of — where p and q are 
q 


integers and q+#0. Rational numbers is 
denoted by Q. 
Set of Rational Numbers 


Dp 
o={Fipa e242} 


Irrational Numbers 

The word Irrational means “Not Ratio”: 
Irrational number consists of-all those 

numbers which are not rational.) Irrational 

numbers is denoted by Q/. 


Real numbers 

The set of rational and irrational numbers is 
called Real Numbers. Real numbers is denoted 
by R. 

ThusQUQ/=R 

Note: 

All the numbers on the number line are real 
numbers. 


Terminating Decimal Fraction: 
A decimal number that contains a finite number 


of digits after the decimal point. 
Non-Terminating Decimal Fraction: 

A decimal number that has no end after the 
decimal point. 


Chapter # 2 


(i) 


(ii) 


Non-Terminating _ Repeating _ Decimal 
Fraction 


In non-terminating decimal fraction, some 
digits are repeated in same order after decimal 
point. 


Non-Terminating Non-Repeating Decimal 
Fraction. 


In non-terminating decimal fraction, the 
digits are not repeated in same order after 
decimal point. 


Decimal Representation of Rational and 
Irrational Numbers. 


All terminating and repeating decimals are 
rational numbers. 


Non-terminating recurring 
decimals are rational numbers. 


(repeating) 


Never terminating or repeating decimals are 
irrational numbers. 


Non-terminating and non-recurring 
(repeating) decimals are irrational numbers. 
Note: 

Repeating decimals are called recurring 
decimals. 


Non-repeating decimals are called non- 
recurring decimals. 


11. 


In Questions 1 — 10, consider the numbers. 
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Ex # 2.1 
Page # 54 


5 7 2 
2; 5,3,5 ,-1.96, 0, V36 = v3, —-9, 1,V7,—V14,7,45 0.333... 


Which are whole numbers? 


3, 0, vV36, 1 

Which are integers? 

3, 0, v36, -9, 1 
Which are irrational numbers? 
v3, V7,-v14, = 

Which are natural numbers? 

3, V36, 1 


Which are rational numbers? 


5 7 2 
2.5, 3,5 , 1.96, 0, v36 im? ,79,1, 45, 


3 
0.333... 


Write the decimal representation 


of each of the following numbers. 
1621 


ae ve 
— = 0.1666 
6 

= = 0.8571 
2 

~= 0.222. 
9 

=—= 0.125 


6. 


Ans: 


12 
(i) 


(ii) 


(ii) 


(iv) 


Which are real numbers? 


5 7 2 
2.5, 3,5 ,—1.96, 0, V36 i“ V3, -9, 1,V7,—V14, 1,43 


, 0.333. 
Which are rational numbers but not integers? 


7 2 
2.5, ,-1.96, --, 42 


7 6’ 3’ 
Which are integers but not whole numbers? 
-9 
Which are integers but not natural numbers? 
0,-9 
Which are real numbers but not integers? 


2.5, V3, v7,-v14 4 


0.333... 


7 , i. , 6 , 
2 
4 ’ 0.333 wae 


Depict each number on a number line. 


+ _ 0.333 
5 = 0. ts 


-2 -1 0) 1 2 
. = 0.1 
ip." 
<—__+—\_+o_ +++ 
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Ex # 2.2 


Properties of Real Number 

The set R of real number is the union of two 
disjoint sets. Thus R = Q U Q/ 

Note: 


QNQ/=9 


Real Number System 
Closure Property w.r.t Addition 
The sum of real number is also a real number. 


Ifa, b ERthena+b ER 
Example: 
7+9=16 
Where 16 is a real number. 
Closure Property w.r.t Multiplication 
The Product of real number is also a real 
number. 
Ifa, b ERthena.b ER 


Example: 
7xX9=63 


Where 63 is a real number. 


Commutative Property w.r.t Addition 
Ifa, b ERthenat+b=b+a 


Example: 
74+9=9+4+7 


16 = 16 
Commutative Property w.r.t Multiplication 
Ifa, b ERthena.b=b.a 
Example: 
7X9=9xX7 
63 = 63 
Associative Property w.r.t Addition 
Ifa, b, c € R then 
a+(b+c)=(a+b)+c 
Example: 
2+(34+5)=(2+3)+5 
2+8=545 
10 = 10 
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Associative Property w.r.t Multiplication 
Ifa, b, c ER then 


a(bc) = (ab)c 


Example: 
2(3 x 5) =(2x3)5 
2(15) = (6)5 
30 = 30 
Additive Identity 


Zero (QO) is called Additive identity because 
adding “0” to a number does not change that 
number. 
If a € R there exists O € R then 
a+0=0+a=a 
Example: 
3+0=04+3=3 
Multiplicative Identity 
1 is called Multiplicative identity because 
multiplying “1” to a number does not change 
that number. 
If a € R there exists 1 € R then 
a.l=1l.a=a 
Example: 
3x1=1x3=3 
Additive Inverse 
When the sum of two numbers is zero (0) 
If a € R there exists an element a/ then 
a+a/=a/ +a = 0 thena’ is called additive 
inverse of a 


Or 
a+(-a)=-a+a=0 
Example: 
$4(3)=]3=3=0 
-3+3=0 
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Ex # 2.2 Ex # 2.2 
Multiplicative Inverse Additive Property of Equality 
When the Product of two numbers is “1”. Ifa=bthenalsoat+c=b+c 
If a€ R and a # 0 there exists an element Examples: 
a! ER then ee eee 
a.at=a't.a=1 then a lis called Add 3 on B.S 
multiplicative inverse of a x-3+3=54+3 
Or x=8 
a ee aed Bt a= 
aa Subtract 3 from B.S 
Example: x+3-—3=5-3 
1 1 x=2 
7 a3" a Multiplicative Property of Equality 
Distributive Property of Multiplication Ifa =b thenalsoa.c=b.c 
over Addition Or 


Ifa, b, c € R then 


a b 
a(b+c) =ab+ac cae ae 


(b+c)a=ba+ca Examples: 
Example: i =5 
2(3+5)=2x34+2x5 3 
2(8) =6 +10 Multiply B.S ee 
16 = 16 3 x3=5x3 
Properties of Equality of Real Numbers x=15 
Reflexive Property of equality 2x = 24 
Every number is equal to itself. Divide B.S by 2 
a=a 2x 24 
Example: aes 
3=3 x=12 
Symmetric Property of Equality Cancellation Property w.r.t Addition 
Ifa = b then alsob=a Ifat+c=b+cthena=b 
Examples: Examples: 
x=5 2x+5=yt+5 
or5=x 2n=y 
aa 2x-5=y-5 
ary = a4 2x =y 


Transitive Property of Equality 
Ifa=bandb=c thena=c 
Example: 
ifx+y=zandz=a+t+b 
Thenx+y=at+tb 
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Ex # 2.2 Ex # 2.2 
Cancellation Property w.r.t Multiplication (ii) Ifa>bthena+c>b+c 
Ifa.c=b.cthena=b Example: 
OR (a) 5>3then5-2>3-2 
a (b) 5>3then5—-7>3-—7S0-2>—-4 
Cc Cc (c) HESS 5 
Examples: Subtract 3 from B.S 
2xx5=yx5 x+3-3=5-3 
2x=y x=2 
2x oy Multiplicative Property 
5 5 When c > 0: 
ax=y (i) Ifa<bthenac < be 
Properties of Inequality of Real Numbers (ii) Ifa > bthenac > be 
Trichotomy Property Example: 
Trichotomy property means when comparing | (a) 5>3then5x2>3x2 
two numbers, one of the following must be | (b) x a 
true: 3 
aah Multiply B.S by 3 
a<b =x 3>5x3 
am x>15 
Examples: 
5=5 2x > 24 
3<5 Divide B.S by 2 
3>5 2x 24 
Transitive Property 2 a 2 
(i) Ifa>bandb>cthen a>c x>12 
Example: When c < 0: 
If 7 >5 and5 > 3 then 7 > 3 (i) Ifa<bthenac > be 
(ii) Ifa<bandb<cthena<c (ii) Ifa > b thenac < be 
Example: Example: 
If3 <5 and5 <7 then3 <7 (a) 5>3then5 x —2 <3 x —2So—-10 < —-6 
x 
Additive Property (b) =o 2 
(i) Ifa<bthna+c<b+t+c Multiply B.S by —3 
Example: Pg 2 ey Gg 
3<5then3+2<5+2 —3 
x>-15 
x-3>5 
Add 3 on B.S 
x-34+3=5+4+3 
x=8 


Qi: 


(i) 


(ii) 


(iii) 


(iv) 


Q2: 
(i) 


(ii) 


Example: 4 
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Ex # 2.2 


Solve the following equation using properties of real numbers. 


2x-5=3x+4 
Solution: 
2x-5=3x+4 
2x-5+5=3x+4+4+5 
2x-5+5=3x+9 
2x+0=3x+4+9 

2x =3x+9 
3x+9=2x 
3x+9-—2x =2x—-—2x 
3x —-—2x+9=0 

(3 —2)x+9=0 


1.x+9=0 
x+9=0 
x+9-9=0-9 
x+9-9=-9 
x+0=-9 
x=-9 
Ex # 2.2 
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Name the properties used in following 
equations. 
1+(44+3)=(+4)+3 
Ans: Associative law of addition 
5(a+ b) = 5a+5b 
Ans: Distributive law of multiplication over 
addition 
a+0=0+a=a 
Ans: Additive identity 
1 1 
SX eens 
Ans: Multiplicative inverse 
Write the missing number. 
2+(__+4)=(2+6)+4 
Answer: 6 


7+(44+2)=13,s0(7+4)+2= 
Answer: 13 


(iii) 


(iv) 


Q3: 
(i) 
(a) 
(c) 


(ii) 


(a) 
(b) 
(c) 
(d) 


a=bthena+c=b+c 
Closure Property w.r.t Additon 
- —5&5 are additive inverse 
0 is the additive identity 
Symmetric Property 
a=bthena-—c=b-c 
2x & — 2x are additive inverse 
. Distributive Property 


Lis Multiplicative Identity 
a=bthena-—c=b-c 
0 is the Additive Identity 

- 9&—9 are additive inverse 
0 is the Additive Identity 


9x (3 x4) =108,s0(9x3)x4=_ 
Answer: 108 

5x(8x9)=(5x__)x9 

Answer: 8 


Chose the correct option 
8 X (6 X 7) is equal to: 
8x6-—7 

8x 12 

Answer: d. (8 X 6) x 7 


(b) 8— (6-7) 
(d) (8x 6)x7 


Which one of the following illustrates the 
Associative Law of Addition? 
34+(24+4)=(44+4)4+1 
34+(24+4)=(84+2)4+4 
34+(24+4)=(54+2)4+2 
34+(2+4)=(24+6)4+1 
Answer: b. 3 + (2+ 4) = (34+2)+4 


(ii) 


(iii) 


(iv) 


Ex # 2.2 
Which one of the following illustrates the 
Associative Law of Multiplication? 
4x (3 x 6) = (6X6) x2 
4x (3x 6) =(3 x12) x2 
4x (3 x 6) = (4x3) x6 
4x (3 x 6) = (3x8) x3 
Answer: c. 4 x (3 X 6) = (4x 3) x 6 


Do this without using distributive property. 
39 x 634+ 39 x 37 

39 x 63+ 39 x 37 

= 2457 + 1443 

= 3900 


81 x 450 + 81 x 550 
Solution: 

81 x 450 + 81 x 550 
= 36450 + 44550 

= 81000 


50 x 161 — 50 x 81 


Solution: 

50 x 161-50 x 81 
= 8050 — 4050 

= 4000 


827 x 60 — 327 x 60 
Solution: 

827 x 60 — 327 x 60 
= 49620 — 19620 

= 30000 
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(i) 


(ii) 


(iii) 


Ex # 2.3 


RADICALS AND RADICANDS 


Va is the radical form of the nth root of a. 
1 


a" is the exponential form of the nth root of a. 


If n = 2 then it becomes square root and write 


Va instead of Va 
If n = 3 then it is called cube root like Va 


If n = 5 then it is called 5th root like V625 


Important Notes 

If ads positive, then the nth root of a is also 
positive. 

Example: 


V64 = /(4)3 =4 


If a is negative, then n must be odd for the nth 
root of a to be a real number. 


Example: 
V—64 = \/(—4)3 = -4 
If a is zero, then 0 = 0 


Properties of Radicals: 

Product Rule of Radicals: 

Vab = Va.\/b 

Example: 

V6x,/ 6y? 

V (6x) (6y?) = /36y2x = V36) y2Vx 


= 6yvx 


Vx 6x? 
J (6x) (6x2) = 36x2x = V36/x2Vx 
= 6yvx 
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Ex # 2.3 Radical form of an Expression: 
uotient Rule of Radicals: The number or quantity that is written under a 
nja = Va radical sign af or af ) is called radical form 
b “Vb of an expression. 
Example: Example: 
V9 is the radical form of 3. 
Simplify: 2 a Exponential form of an Expression: 
3x The number or quantity that is written in the 
Solution: form of exponent is called exponential form of 
an expression. 
150x : 
2 | = 2 /50y = 25x 5 x 2y Example: 
3x 3? is the exponential form of 9. 


= 2,/52,/2y = 2(5),/2y = 10,/2y 


Radical Form Exponential Form 
1 
Va 
Va™ or (Va)” at 
n an a 


Some frequently used radicals are given in the following table 


Square Root Cube Root Fourth Root 
vi=1 vi=1 vi=1 
V4=2 V8 =2 V16 =2 
V9 =3 V27 =3 V81 = 3 
¥16 =4 V64 =4 V256 = 4 
V25=5 V125 =5 V625 =5 
¥36 =6 V216 =6 V1296 = 6 


Example 5 Page #61 
What is the difference between (i) x? = 16 


(ii) x = V16 2 
@) x’ = 16 (ii) x =v16 
Solution: Solution: 


4? = 16 
This means what numbers squared becomes 
16. Thus x can be 4 or —4 like (4)? = 16 and 
also (—4)? = 16. 
Hence the value of x = +4. 


x=v16 
Here x is the principal square root of 16, which 
has always a positive value such is x = 4. 


Qi: 


64 


(ii) 


(iii) 


Q2: 


64 
(i) 


(ii) 


(iii) 


(iv) 


(v) 


(vi) 


Ex # 2.3 


Page # 64 
Write down the index and radicand for each 
of the following expressions. 


11 


x 


11 
index = 2,radicand = ry 


3/13 
3x 
13 
index = 3,radicand = — 
3x 


5 
ab2 


index = 5,radicand = ab? 
Transform the following radical forms into 


exponential forms. Do not simplify. 


V36 


1 
Exponential form= (36)2 


v1000 
1 
Exponential form= (1000)2 


V8 
1 
Exponential form= (8)3 
v4 
1 
Exponential form= (q)n 
V (5 — 6a?)3 
1 
((5 — 6a)*)2 
3 
Exponential form= (5 — 6a7)2 
V—64 


1 
Exponential form= (—64)3 
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Q3: 


64 
(i) 


(ii) 


(iii) 


(iv) 


(v) 


(vi) 


Q4: 


(i) 


Ex # 2.3 
Transform the following exponential form of 
an expression into radical form. 


1 
Be 


-¥7 


ys 
1 
(y?)4 
‘/y3 
4 
bS 
1 
(b*)s 
5 pt 
1 


(3x)4 
V3x 


Simplify: 
V¥125x 


Solution: 


V¥125x 
= (125x)3 
1 1 
= (125)3(x)3 
=(5x5x 5)3(x)3 
= (53)8(0)3 
= 5(x)3 
= 5Vx 


(iii) 


(iv) 


Ex # 2.3 


625x3 y4 
25xy2 


i 1 1 
= (25)2(x?)2(y?)2 
= 5xy 


V(3y — 5)? 


Solution: 


gy iay—5)" 
= [(3y -5)2]2 
= 37—=9 
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(v) 


(vi) 


Ex # 2.3 
6v18 


Solution: 
6V18 
= 6(18)2 
= 6(3x3x 2)2 
= 6(3? x 2)2 
1 1 
= 6(37)2(2)2 
= 6(3)V2 
= 18/2 


V54x3-y3 22 


Solution: 
V54x3y3z2 


1 
= (54x3y3z77)3 


= (54)3(x2)3(y2)3(22)3 


= (33x 3x DEX) 


= (3 x 2)3(x)(y)(22)3 
= (3°)3(2)3(x)(y)(22)3 
= (3)(x)(y)(2)3(22)3 


1 
= 3xy(2z7)3 


= 3xy¥2z2 


Ex # 2.4 


Base 
-UtzZ£ Base eln power 431 


Exponent /Power 
indexs# ut el power alot Ate 211L Base 
et fe 
Co-efficient 
tet Co-efficienteie tx An) Left Base 
Ute x Multiply UUs! Co-efficient .s/Base 
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4x? Sy 3 -2y3 
Base: x Base: y Base: y 
Power: 2 Power: —3 Power: 3 


Co-efficient: 4 Co-efficient: 5 | Co-efficient: —2 


Co-efficient: | 


x x8 BY 4 
Base: x Base: x Base: Zz 
Power: 1 Power: 3 Power: | 


Co-efficient: 1 | Co-efficient: 5 


Note: 
421 #21 1 _ 93 _ 
2. = rer 333 27 
—4 1 
_ “2 = +b) t= 
4x x2 (a ) (a +b) 


Laws of Exponents 
Multiplication of Same Bases 


To multiply powers of the same base, keep the 
same base and add the exponents. 


Jutzx multiply UsUsi bases <2 iA 
cg Dy multiply SCo-efficient + 
Lu LiBase “ 
Lu S Add sPowers “% 


Example: 


q™ a”™ = qmtn 


Ex # 2.4 


Multiplication of Different Bases 
When different bases are multiplied just 


multiply the co-efficient or constant. 
JriutLan multiply “ Ue! bases Wil? SA 
fy Dy multiply SCo-efficient 


Law of Quotient 


To divide two expressions with the same bases 
and different exponents, keep the same base 
and subtract the exponents. 


L wif base Uli bases So Lie fraction —2 
bobby sign 6 power Lui 
62 minus 96% plus A % 
62 plus 36% minus Ai & 

Law of Power of Power 


To.raise an exponential expression to a power, 
keep the same base multiply the exponents. 


S13 BT Power ie why, ue 
-L£/ Multiply #- Powers£ Basesl 


3” sign 6 minus #\-L Co-efficient | Base A 


#VE expression Ix“ even Ut power —2(1 


Luft 8 sign &plus 

(—x)22 = x? (—4y)? = 16y? 
ZVEL expression 3x“ Odd Ut power 22 
Luft § minus 6plus 

(—x)25 = —x25 (-2y)3 = -8y3 


Zero Exponent Rule 
Any non-zero number raised to the zero power 
equals one. 


bxiz£13 Zero /\Power 6 Base ee 
100° = 1 and (xy)® = 1 


Qi: 


(i) 


(ii) 


(iii) 


Q2: 


67 
(i) 


(ii) 


(iii) 


Ex # 2.4 


Page # 67 
Write the base, exponent and value of the 
following. 


1 
2)? =—— 
(2) 1024 
base = 2, Exponent = —9, value = ocak 
1024 
ayP- aP 
(5) ~ bP 
a _aP 
base =~, Exponent = p, value = a 
(—4)? = 16 
base = —4, Exponent = 2, value = 16 


If a, b denote the real numbers then 
simplify the following. 

a? x a> 

Solution: 

a? xa? 

a: 

= a® 


3 2 


(-a)* x (-a)3 
Solution: 
(-a)* x (—a)? 
= (-a)*#3 

= (-a)’ 


= —q’ 


Chapter # 2 


(iv) 


(v) 


(vi) 


(vii) 


(viii) 


Ex # 2.4 


(—2a2b?)° 


Solution: 
(—2a2b3)3 

= (—2)3q2*3p3%3 
= —8a°b? 

a? (—2b) 
Solution: 

= a3(—2b)? 

= a3(—2)?(b)? 
=a? x 4b? 

= 4a? pb? 
(a*b)(a*b) 
Solution: 
(a*b)(a7b) 
g2+2piti 


Solution: 
a°.p® 


(—3a2b?) 
Solution: 
(—3a2b?)2 

= (—3)2q2*2p2x2 


= 9a*h* 
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; Ex # 2.4 Ex #2.4 
Un) 72885 (ii) (a+ b)*.(¢+a)3)° 
(F) (a +b).(c +d) 
Solution: Solution: 
a2\2 (a + b)?.(c + a)8)° 
(5) (a+ b).(c +d)? 
we _ +b .c+ar” 
_ a2 (a + b)1*3. (c + d)2*3 
a 3 
bea _ (a+b)§ (+4)? 
qo ~ (a+ b)3.(c +.d)é 
ae = (a + b)®.(c +d). (a + b)-3.(c +: d)~S 
= ao = (a+ b)®3. (c+ d)?° 
bé 
swvoll : = (a+ b)?.(c +d)? 
Q3: Simplify the following. 
(i) 7 (iv) 1 
7 (vay? 
Solution: Solution: 
- (va 
ia 1 
ls 1\2 
= 7o4 7 (<3) 
=7? ve 
=aq3 2 
- 250 1 
ii 1 
(ii) 77 = ai 
Solution: (v)  8/y5. 4/y4 
24.53 Solution: 
102 V x5. x4 
453 1 1 
= a = (x5)5(x*)4 
(2 x 5)? , ; 
24.53 = (x)°*5, (x) 
~ 22,52 =X.X 
= 24.53,2-2,5-2 = 
= 24-2 53-2 
= 275° 
=4x5 
= 20 


Q4: 


67 


(i) 


(ii) 


Ex # 2.4 
Simplify the following in such a way that no 


answers’ should contain fractional or 
negative exponent. 
1 
(=) 
81 
Solution: 


1 
(=) 
81 
1 
_ (; x =) 
~\9ox9 
1 
52\2 
- (5) 


52%2 


92%2 


1 
(ab)b 
1 1 
a 
(as) 
Solution: 


(ab)b 
1 


1\a 
(=) 
1 
(ab)b 
((ab)-1)a 
_ (aby 
ae 1 
(aby-a 


1 1 
= (ab)P.(ab)a 


1,1 
— (ab)b a 
a+b 
— (ab) ba” 


a+b 


= (ab) ab- 


a+b atb 
=qab .p ab 
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(iii) 


(iv) 


Ex # 2.4 
2P+1 32P-4 5Pta 64 


6P.109+2,15?P 
Solution: 
2P+1 32P-4_ 5P+d 64 
~ 6P.10942,157 
2P+1 32p-4 sp+a (2 x 3)4 
~ (2x 3)P.(2 x 5)42,.(3 x 5)P 
20tt 32P—d GPta 24 39 
~ 2P, 3P, 29*2, 59+2, 3p, 5P 
2ptitq 32p-q+q opt 
~ Qp+qt2, 3p+P, 5q+2+p 
2ptitq 32p opta 
~ Qp+qt2_32p, 5q+2+p 
a a Os eS a ae a a ms I a a a 
= 2P¥1+q-p-q-2 32p-2p opt+q-q-2-p 
= 21-2 30 5-2 
= 271,39 5-2 


yP\ PTI pq Ith jr \TtP 
G) G G 
Solution: 

xP pt+q x4 qtr at r+p 
Ge) G&) G) 

ae ae OPT ee Oy aa ee 
= (xP-I)PH4 (4-1) a4+T (x7 -P)r +P 


= (x) P-DO+9 (x)A-MNGtr) (x) O-PIO tp. 


(x)P°- 4" (0) 7? (x)??? 


yb =a ta rere pe 


= x0 


=1 


Q5: 


67 


Ex # 2.4 
1 


ae 
Prove that ( ot) =2 


Solution: 


1 
4°. 643, 23\2 
ae) 1, 
Gane 
L.H.S 


_ (2°. (2°), 23 3 
(23)5. (27)? GT) 


210. 218 23 5 
free 215 214 ) 


210+18+3 3 
~215+14 


Ex #2.5 


Complex Number 
A number of the form a + bi where a and b 
are real numbers is called complex number 


where "a" is called real part and “b” is called 
imaginary part. 


Conjugate of a Complex Numbers 
A conjugate of a complex number is obtained 


by changing the sign of imaginary part. The 
conjugate of a + biis a — bior the conjugate 
of a + bi is denoted by a + bi =a — bi. 


Chapter # 2 


Ex # 2.5 
Equality of Two Complex Numbers 
Let Z, =a+bi and Z, =c + di then Z, = 
Zz if real parts are equal ie. @=c and 
imaginary parts are equal i.e. b = d. 


Operation on Complex Numbers 


Addition of Complex Numbers 
Let Z; = a+ bi and Z, =c + di then 


Z1 + Z2 =(at+bi)+(c+ di) 
21+ Z,=at+bit+c+di 
Z4,+ Z,=at+ct+bit+di 
Z,+ Z,=(at+c)+(b+da)i 


Subtraction of Complex Numbers 
Let Z; = a+ biand Z, =c + di then 


Z, — Z2 = (a+ bi) — (c+ di) 
Z,—- Z2,=a+t+bi-c-—di 
Z,—- Z, =a-—ct+bi-di 
LZyA22 = (a-—c)+(b-d)i 


Multiplication of Complex Numbers 
Let Z, = a+ bi and Z, =c + di then 


Z,.Z2 = (a+ bi)(c + di) 

Z,.Z_ = ac + adi + bci + bdi? 

Z,.Z, = ac + (ad + bc)i + bd(-1) as i? = -1 
Z,.Z, = ac + (ad + bc)i — 

Z,.Z2 = (ac — bd) + (ad + bc)i 


Division of Complex Numbers 
Let Z, = a+ bi and Z, =c + di then 


Z,_ artbi 

Zz ctdi 

Multiply and Divide by c — di 
oe 

Zz ctdi c-di 


Z,_(at+bi)(c — di) 


Z,  (c+di)(c—di) 


Z, _ac—adi+ bei — bdi* 
Zs mane 


Q1: 


(i) 


(ii) 


(iii) 


Ex # 2.5 
Z, _ac+ bei — adi — bd(—1) 
Zz c2 — d2i2 
Z, ac+(be-—ad)i+bd 
Z c@-d*(-1) 
Z, (ac +bd) + (be —ad)i 
Z~06c2@+d2——~O~S 
Z,_(ac+bd) (bc-ad)i 
Z2 c* +d? c* + ad? 
Ex # 2.5 
Page #71 


Add the following complex number 
8+ 91,5 +2i 

Solution: 

84+ 91,54 2i 

Let Z, =84+9i 

AndZ, =5+2i 

Now 

Z,+Z, =(8+9i) + (5+ 2i) 
Z,+2Z,=8+914+5+42i 
Z,+2Z,=84+54 91+ 2i 
Z,+Z2,=134+11i 


6+ 31,3 —5i 
Solution: 
6+ 31,3 —5i 


let Z, =6+3i 

And Z, = 3—5i 

Now 

Z,+Z, =(6+3i) + 3 —5i) 
Z,+2Z,=64+31+3-5i 
Z,+2Z,=6+3+4+3i-5i 
Z,+2Z,=9-2i 


2i+3,8—5V-1 
Solution: 
2i+3,8—5V-1 
Let Z, =2i+3 
And Z, = 8—5yV-1 
8-S5i .«V-1=i 


As 


2 


l 


Chapter # 2 


=-1 


(iv) 


Q2: 
(i) 


(ii) 


Ex # 2.5 
Now 
Z,+Z, = (2i+3) + (8—-5i) 
Z,+Z,=2i+3+8-5i 
Z,+2Z2,=34+8+4+2i-5i 
Z,+Z,=11-3i 


V3 + ¥2i, 3V3 — 2v2i 

Solution: 

V3 + V2i, 3V3 — 2v2i 

Let Z, = V3 4+ v2i 

And Z, = 3V¥3 — 2V2i 

Now 

Z, + Z2 = (V3 + v2i) + (3V3 - 2v2i) 
Z, + Z, = V3 + V2i + 3V3 - 2y2i 
Z,+Z, = V3 + 3V3 + V2i — 2v2i 
Z,+Z, = 4v3 -v2i 


Subtract: 

—2-+ 31 from 6 — 3i 
Solution: 

+2 + 3i from 6 — 3i 

Let Z,; =—-2+43i 

And Z, = 6-—3i 

Now 

Z, —Z, = (6— 3i) — (-2 + 3i) 
Z,—-Z2,=6-31+2-3i 
Z,—-Z2,=6+2-3i-3i 
Z,—-2Z,=8-6i 


9 + 4i from 9—-8i 
Solution: 

9 + 4i from 9—8i 

Let Z,; =9+4i 

And Z, = 9 — Bi 

Now 

Z, —-Z, = (9 - 8i) - (9 + 4i) 
Z, —Z2, =9-8i1-9-4i 
Z, —-2,=9-9-8i-4i 
Z, —Z, =0-12i 

Z, —Z, = —-12i 


(iii) 


(iv) 


Q3: 


(i) 


(ii) 


Ex # 2.5 
1 — 3ifrom8—i 
Solution: 
1 — 3i from 8 —i 
Let Z,; =1-3i 
AndZ, =8-i 
Now 
Z,-Z, = (8—-i) - (1 —-3i) 
Z,—-2Z2, =8-i-1+3i 
Z,—-2, =8-1-i+3i 
Z,—-2,=7+2i 


6 — 7i from 6 + 7i 
Solution: 

6 — 7i from 6 + 7i 

Let Z, =6-7i 

AndZ, =6+7i 

Now 
Z,—-Z, = (6+7i) — (6-7i) 
Z,—-2,=6+7i-6+7i 
Z,—-2,=6-6+7i+7i 
Z,—-2,=0+4+14i 
Zy—Z, = 14i 


Multiply the following complex numbers 
1+ 21,3 -—8i 

Solution: 

1+ 2i,3 —8i 

Let Z,; =1+2i 

AndZ, =3-—8i 

Now 

Z,.Z, = (1 + 2i)G — 8i) 
Z,.Z, = 1(3 — 8i) + 2i(3 — 81) 
Z,.Z, = 3 — 8i + 6i — 16? 
Z,.Z, = 3 — 2i — 16(—1) 
Z1.2Z,2 =3—2i1+16 

Z,.22 =3+16-2i 

Z1.2, =19-2i 


2i,4—7i 
Solution: 

2i,4 —7i 

Let Z, =2i 
AndZ, =4-—7i 


Chapter # 2 


(iii) 


(iv) 


Ex #2.5 


Z,.Z = (2i)(4 - 71) 
Z1.Z_ = 2i(4 — 7i) 
Zi0 = Bi = 1477 
Z,.Z, = 8i — 14(-1) 
Z,.Z, = 8i+14 
Z,.Z, = 144 Bi 


5 — 31,2 —4i 
Solution: 

5 — 31,2 —4i 
Let Z; =5—3i 
And Z, = 2 — 4i 
Now 
i. pAG=300 4) 
Z,.Z, = 5(2 — 4i) — 3i(@2 — 4i) 
Z,.Z, = 10 — 20i — 6i + 12i? 
Z,.Z, = 10 — 26i + 12(—1) 
Z,.25 = 10 — 26i — 12 
Z1.Z5 = 10 — 12 — 261 
Zy.Z, = —2— 261 


V¥2+i,1-v2i 
Solution: 
V¥2+i,1—-v2i 
Let Z, = V2 +i 
And Z, = 1—~2i 
Now 


Zy.Z, = (V2 + i)(1 — v2i) 
Zy.Z, = V2(1— V2i) + i(1 — V2i) 


21.2. =V2—V2 x 2i + 1i - V2? 
Z,.Z_ = V2 — 21+ 1i — V2(-1) 
Z,.Z, =V2—i+v2 

FF 22 1 
Z,.Z) = 2V2 -i 


Q4: 


(i) 


(ii) 


Ex #2.5 
Divide the first complex number by the 
second. 
Z,=2+4+¢2,=5-i 


Solution: 
Z,=2+i1,7,=5-i 
Z,_2+i 

Z, 5-i 


Multiply and divide by 5 + i 
zy 241 54 

Zz 5-it Sti 

A ZtyG+i) 

Z, 6-DOGO+) 

Ay. _ OF 2h ot ee? 

Z2 (5)? — (i)? 

AZ, 10+7i+ (1) 


Z 25-2 
J, Ave =1 
Z, 25—(-1) 

%.. 10= 047i 
7, oe 21 
7. 4275 

Z 26 

oe: 

2 1G 06 
Z,=3i+4,Z,=1-i 
Solution: 

Z, = 3i+4 

4+ 3i 

7.2121 

J. Ati 

i, Lai 


Multiply and divide by 1 +i 


ZG 4430 24 
—_— = x 
2 ie ri 


Chapter # 2 


Q5: 


(i) 


(ii) 


(iii) 


Ex # 2.5 
Z, 4+300+0 
Z G-d)A+i) 


Z, 4441+ 3i+ 37° 


Zz  ()?-@? 
Z, 4+7i+3(-1) 
EZ 422° ~ 
Z, 4+7i1-3 
Z, 1-(-D 
Z, 4-3+7i 
a LS 

7, ta 
2 

4h aT 

Zz, 22 


Perform the indicated operations and 
reduce to the form a + bi 

(4.— 3i) + (2 — 3i) 

Solution: 

(4 — 3i) + (2 - 31) 
=4-31+2-3i 

=44+2-3i-3i 

=6-6i 


(5 — 2i) — (4-71) 
Solution: 

(5 — 2i) — (4-7) 
=5-2i1-4+7i 
=5-4-2i+7i 
=1+5i 


2i(4 — Si) 
Solution: 
2144 — 5) 

= 2i— 107 
= 2i—10(—1) 
= 2i+10 
=10+2i 


(iv) 


Q6: 


(i) 


(i) 


(iii) 


(iv) 


Ex # 2.5 
(2 —3i) + (4-58) 
Solution: 
@=3) +45) 
231 
“aSi 
Multiply and divide by 4 + 5i 
F=3i 445) 
~4—S5i 445i 
(2-30(4+ 50) 
~@4—50(4+4+ 50 


_ 84 10i— 121 - 15%” 


x 


(4)? — (Si)? 
_ 8—2i-15(-1) 
16-252 
8—2i+15 
~ 16—25(-1) 
$415 -—21 
= 625 
239i 
or | 
3. 2. 
“41 44° 


Find the complex conjugate of the following 
complex numbers. 

—8 — 3i 

The complex conjugate of —8 — 3i is —8+ 3i 


—44+ 9i 
The complex conjugate of —4+ 9i is —4—9i 


7+ 6i 
The complex conjugate of 7 + 6i is 7 — 6i 


V5 -i 
The complex conjugate of V5 —i is V5+i 


Chapter # 2 


Q3: 


(ii) 


(iii) 


Review Ex # 2 


Page # 73 
Simplify each of the following. 


(2) 
~ 3) 
-8 
= 
(=2)7.(3)? 
Solution: 
(=2)?..3)? 
=-8x9 
—72 


=3v48 


Solution: 
—3V48 
—3V4x4x3 
—3V4 x 4x V3 


Q4: 


Qs: 


Review Ex # 2 
Multiply and Divide by V3 
5 V3 
————o x a 
2, 3 
(33 V3 
5x V3 
2 3 
(3)3 x (3)3 
5V3 
2,3 
(3)373 
5V3 
3 
(3)3 
5V3 
3 
Multiply 8i, — 8i 
Solution: 
8i, —8i 
Now 
(8i)(—8i) = —64i? 
= —64(-1) 
= 64 
Divide 2 — 5i by 1 — 6i 
Solution: 
2-5i 
1 —- 6i 
i 
Multiply and divide by 1 + 6i 
2-—5i 1+6i 
= x 
1-6 1+6i 
_ (2 — 5i)(1 + 61) 
~ (1- 6i)(1 + 6%) 
2h igi si 30r 


(1)? — (67)? 
2+ 7i —30(-1) 
~ 4 — 3672 
_2+7i +30 


~ 1-—36(-1) 


Chapter # 2 


Q7: 


Q6: 


Review Ex # 2 
_ 2+ 30+ 7i 


1+ 36 

32+ 7i 
~ 37 

32 7 | 
= 3737! 
Use laws of exponents to simplify: 

(81). 35 + (3)4"-1(243) 
(92") (33) 


Solution: 
(81). 3° + (3)4"-1(243) 
(9 (33) 
_ ns 2G) 
_ (32)2"(33) 
SAN ESS Ss" 
> 347_33 
34"_35(1 +374) 
= 347_33 
34" 33. 32(1 + 374) 
i? 34n_33 
= 37(11+374) 


Name the property used 
7 7 7=1 
x-=-x = 
7 #7 
Answer: 
Multiplicative Property 


UNIT #3 
LOGARITHM 


Exercise # 3.1 
SCIENTIFIC NOTATION: 
Scientific notation is a way of writing 
numbers that are too big or too small to be easily 
written in decimal form. 


Representation 


The positive number "x" is represented in 
scientific notation as the product of two numbers 


where the first number "a" is a real number 
greater than 1 and less than 10 and the second is 


wow 


the integral power of "n" of 10. 


x=ax 10" 


Rules for Standard Notation to Scientific Notation 


(i) 
(ii) 


(iii) 


In a given number, place the decimal after first 
non-zero digit. 

If the decimal point is moved towards left, then the 
power of “10” will be positive. 

If the decimal is moved towards right, then_the 
power of “10” will be negative. 

The numbers of digits through which the decimal 
point has been moved will be the exponent. 


Rules for Standard Notation to Scientific Notation 


(i) 


(ii) 


(iii) 


If the exponent of 10 is Positive, move the 
decimal towards Right. 


If the exponent of 10 is Negative, move the 
decimal toward Left. 


Move the decimal point to the same number of 
digits as the exponent of 10. 


Example #7_ Page # 80 
How many miles does light travel in 1 day? The 
speed of the light is 186,000 mi/ sec. write the 
answer in scientific notation. 
Solution: 
Time = t =1day = 24hr 

t = 24 x 60 x 60 sec = 86400 

t = 8.64 x 10* sec 
Speed = v = 186000 mi/sec 

v = 1.86 x 10° mi/sec 


Ql: 
(i) 


(ii) 


(iii) 


(iv) 


As we know that 

s=vt 
Put the values 
s = 1.86 x 10° x 8.64 x 104 
s = 1.86 x 8.64 x 10° x 104 
s = 16.0704 x 10°*4 
s = 16.0704 x 10? 
s = 1.60704 x 101 x 10° 
s = 1.60704 x 107° 


Thus light travels 1.60704 x 101 x 10° miles in 
a day 


Exercise # 3.1 

Page # 80 
Write each number in scientific notation. 
405,000 
405,000 
In Scientific Form: 

4.05 x 10* 
1,670,000 
1,670,000 
In Scientific Form: 

1.67 x 10° 
0.00000039 
0.00000039 
In Scientific Form: 

3.9 x 1077 
0.00092 
0.00092 
In Scientific Form: 

9.2 x 1074 


(v) 


(vi) 


(vii) 


(viii) 


(ix) 


Q?2: 
(i) 


(ii) 


Ex #3.1 


234,600,000,000 
Solution: 
234,600,000,000 
In Scientific Form: 
2.346 x 1011 


8,904,000,000 
Solution: 
8,904,000,000 

In Scientific Form: 


8.904 x 10? 
0.00104 
Solution: 
0.00104 
In Scientific Form: 
1.04 x 1073 
0.00000000514 
Solution: 
0.000000005 14 
In Scientific Form: 
5.14 x 107? 
0.05 x 10-3 
Solution: 
0.05 x 1073 


In Scientific Form: 
5.0 x 10°? x 10-3 
5.0 x 10-273 
5.0 x 107° 


Write each number in standard notation. 


8.3 x 10-5 
Solution: 

8.3 x 10> 

In Standard Form: 
0.000083 

4.1 x 10° 
Solution: 

4.1 x 10° 

In Standard Form: 
410000 


(iii) 


(iv) 


(v) 


(vi) 


(vii) 


(viii) 


(ix) 


2.07 x 10’ 

2.07 x 107 

In Standard Form: 
20700000 


3.15x 10° 

3.15 x 107° 

In Standard Form: 
0.000003 15 


6.27 x 10°1° 

6.27 x 1071° 

In Standard Form: 
0.000000000627 


5.41 x 108 

5.41 x 1078 

In Standard Form: 
0.0000000541 


7.632 x10 
7.632 x 107+ 

In Standard Form: 
0.0007632 


9.4 x 10° 

9.4 x 10° 

In Standard Form: 
940000 


—2.6 x 10° 

—2.6 x 10° 

In Standard Form: 
—2600000000 


Ex # 3.1 Ex # 3.2 
How long does it take light to travel to Earth Page # 83 
from the sun? The sun is 9.3 X 10’miles from | Q1: Write the following in logarithm form. 
Earth, and light travels 1.86 x 10° mi/s. (i) 4*=256 
Solution: Solution: 
Given: 4* = 256 
Distance between earth and sun = 9.3 x 107 miles In logarithm form 
Speed of light = 1.86 x 10° mi/s log, 256 = 4 
As we have: 
s=vt _ _ 1 
s (ii) 2-°= 64 
—=t 
v Solution: 
Or 1 
s = 
p=5 64 
v In logarithm form 
Put the values: lo 1 - 
= 93X10" 52 64 
~ 7086 x« 105 
1.86 aad | (iii) 10°41 
t=5%x 10" x10 Solution: 
f=5%107"% ro? =1 
t=5~x 102 In logarithm form 
t = 500 sec logi91=0 
t = 480 sec+ 20 sec 
t = 8 min 20 sec ‘ 3 
(iv) x4 = y 
Exercise # 3.2 Solution: 
Logarithm a =y 
If a* = y then the index x is called the In logarithm form 
logarithm of y to the base a and written as 3 
log, ¥=7 
logagy =x. 4 
We called log, y = x like log of y to the base a (v) a...2 
Vv -4 _ 
equal to x. 3° = 81 
Logarithm Form Exponential Form Solution: 
1 
logay =x a*=y a 
logs 64 = 2 82 = 64 In logarithm form 
fl 
log; — = —4 
083 81 
. 2 
(V) 643 = 16 
2 
643 = 16 
In logarithm form 
loge, 16 = 3 


Q?2: 
(i) 


(ii) 


(iii) 


(iv) 


(v) 


(vi) 


Ex # 3.2 


Write the following in exponential form. 


1 
loge(az) = 
Solution: 


1 
loga (=) = -1 
In exponential form 


Solution: 


iy eee 
°82 798 


In exponential form 
oS 
128 


log, 3 = 64 
Solution: 

log, 3 = 64 

In exponential form 
b% = 3 


logga=1 
Solution: 
logga=1 

In exponential form 
a= 1 


logg1=0 
Solution: 
logg1=0 

In exponential form 
a =1 


—3 


] —_ 
0843 = 2 


Solution: 
' 1 -3 
084 8. 2 
In exponential form 
-3 
ee 
8 


Q3: 
(i) 


(ii) 


(iii) 


Ex # 3.2 


Solve: 

log 5125=x 
Solution: 

log yg 125 =x 

In exponential form 


(v5) = 125 


1 \* 
[5 =5x5x5 


Multiply B.S by 2 


2 . 2%3 

x= =2*x 
2 

x=6 

log, x = —3 

Solution: 

log4,x = —3 


In exponential form 
44 =x 
Now 


~ 64 

loggi9 =x 
Solution: 

logg19 =x 

In exponential form 
81* =9 

(97)* = 91 

92x = g1 

Now 2x=1 


Divide B.S by 2 
2x 1 


(iv) 


(v) 


(vi) 


Ex # 3.2 
log3(5x +1) =2 
Solution: 
log3(5x + 1) =2 
In exponential form 
37 =5x4+1 
9=5x+1 
Subtract 1 form B.S 
9-1=5x4+1-1 
8=5x 
Divide B.S by 5 


wl S 


log,x =7 
Solution: 

log2x =7 

In exponential form 
2? =x 

Now 


2X2xX2xX2xX2xX2xX2=x 


128 =x 
x =128 


log, 0.25 =2 
Solution: 
log, 0.25 = 2 
In exponential form 
x? = 0.25 
Co 22 
100 
Taking square root on B.S 


(vii) 


(viii) 


(ix) 


Ex # 3.2 
log,(0.001) = —3 
Solution: 
log,,(0.001) = —3 
In exponential form 
x? = 0,001 
1 
-3 _ 
* 103 
x? = 10% 


-3 


So 
x= 10 


1 : 2 
Osx 64 =a 
Solution: 


1 a 2 
8 xey 


In exponential form 


log 3x = 16 
Solution: 

log 3x = 16 

In exponential form 


(v3) as i 


1 16 
[>] =x 


16 
32 =x 

= % 
3X3x3xX3xX3x3xX3xX3=x 
6561 =x 

x = 6561 


(i) 


(ii) 


(iii) 


(i) 
(ii) 


(iii) 


(iv) 


Exercise # 3.3 
COMMON LOGARITHM 
Introduction 
The common logarithm was invented by a British 
Mathematician Prof. Henry Briggs (1560-1631). 
Definition 
Logarithms having base 10 are called common 
logarithms or Briggs logarithms. 
Note: 
The base of logarithm is not written because it is 
considered to be 10. 
Logarithm of the number consists of two parts. 
Characteristics and Mantissa 
Example: = 1.5377 
Characteristics 
The digit before the decimal point or Integral part 
is called characteristics 
Mantissa 
The decimal fraction part is mantissa. 
In above example 
1 is Characteristics and .5377 is Mantissa. 


USE OF LOG TABLE TO FIND MANTISSA: 
A logarithm table is divided into three parts. 
The first part of the table is the extreme left 
column contains number from10 to 99. 

The second part of the table consists of 10 columns 


headed by 0, 1, 2, .... 9. The number under these 
columns are taken to find mantissa. 


The third part consists of small columns known as 
mean difference headed by 1, 2, 3, ... 9. These 
columns are added to the Mantissa found in 
second column. 


To Find Mantissa 

Let we have an example: 763.5 

Solution: 

First ignore the decimal point. 

Take first two digits e.g. 76 and proceed along 


this row until we come to column headed by third 
digit 3 of the number which is 8825. 


Now take fourth digit i.e. 5 and proceed along 
this row in mean difference column which is 5. 


Now add 8825 + 3 = 8828 


Ql: 


(i) 


(ii) 


(iii) 


(iy) 


(v) 


(vi) 


(vii) 


viii. 


Ex # 3.3 


Page # 86 
Find the characteristics of the common 
logarithm of each of the following numbers. 
57 
In Scientific form: 
5.7 x 107 
Thus Characteristics = 1 


7.4 

In Scientific form: 

7.4 x 10° 

Thus Characteristics = 0 


5.63 

In Scientific form: 
5.68°10° 

Thus Characteristics = 0 


56.3 

In Scientific form: 

5.63 x 10? 

Thus Characteristics = 1 


982.5 

In Scientific form: 
9.825 x 10? 

Thus Characteristics = 2 
7824 

In Scientific form: 
7.824 x 103 

Thus Characteristics = 3 


186000 

In Scientific form: 

1.86 x 10° 

Thus Characteristics = 5 


0.71 

In Scientific form: 

7.1 x 1074 

Thus Characteristics = —1 


Q?2: 
(i) 


(ii) 


(iii) 


(iv) 


Ex # 3.3 


Find the following. 

log 87.2 

Solution: 

log 87.2 

In Scientific form: 

8.72 x 101 

Thus Characteristics = 1 


To find Mantissa, using Log Table: 


So Mantissa = .9405 
Hence log 87.2 = 1.9405 


log 37300 

Solution: 

log 37300 

In Scientific form: 

3.73 *% 10° 

Thus Characteristics = 4 


To find Mantissa, using Log Table: 


So Mantissa = .5717 
Hence log 37300 = 4.5717 


log 753 

Solution: 

log 753 

In Scientific form: 

7.53 x 107 

Thus Characteristics = 2 


To find Mantissa, using Log Table: 


So Mantissa = .8768 
Hence log 753 = 2.8768 


log 9.21 

Solution: 

log 9.21 

In Scientific form: 

921 10° 

Thus Characteristics = 0 


To find Mantissa, using Log Table: 


So Mantissa = .9643 
Hence log 9.21 = 0.9643 


(v) 


(vi) 


(vii) 


Q3: 
(i) 


Ex # 3.3 
log 0.00159 
log 0.00159 
In Scientific form: 
1.59 x 10-3 
Thus Characteristics = —3 
To find Mantissa, using Log Table: 
So Mantissa = .2014 
Hence log 0.00159 = 3.2014 


log 0.0256 

log 0.0256 

In Scientific form: 

2.56% 10-* 

Thus Characteristics = —2 

To find Mantissa, using Log Table: 
So Mantissa = .4082 

Hence log 0.0256 = 2.4082 


log 6.753 

log 6.753 

In Scientific form: 
6.753 x 10° 


Thus Characteristics = 0 R.W 

To find Mantissa, using Log Table 

Mantissa = 8295 8293 + 2 
Hence log 6.753 = 0.8295 = 8295 


Find logarithms of the following numbers. 
2476 

2476 

Let x = 2476 

Taking log on B.S 

log x = log 2476 

In Scientific form: 

2.476 x 103 

Thus Characteristics = 3 

To find Mantissa, using Log Table 
So Mantissa = .3927 + 11 ud 
Mantissa = .3938 3927411 
Hence log 2476 = 3.3938 = 3938 


(ii) 


(iii) 


(iv) 


Ex # 3.3 
2.4 
Solution: 
2.4 
Letx =2.4 
Taking log on B.S 
log x = log 2.4 
In Scientific form: 
2.4 x 10° 
Thus Characteristics = 0 


To find Mantissa, using Log Table: 


So Mantissa = .3802 
Hence log 2.4 = 0.3802 


92.5 

Solution: 

92.5 

Let x = 92.5 

Taking log on B.S 

log x = log92.5 

In Scientific form: 

9.25 x 101 

Thus Characteristics = 1 


To find Mantissa, using Log Table: 


So Mantissa = .9661 
Hence log 92.5 = 1.9661 


482.7 

Solution: 

482.7 

Let x = 482.7 

Taking log on B.S 

log x = log 482.7 

In Scientific form: 
4.827 x 102 

Thus Characteristics = 2 


To find Mantissa, using Log Table: 


So Mantissa = .6836 


R.W 


Hence log 482.7 = 2.6836 


6830 + 6 
= 6836 


(v) 


(vi) 


(vii) 


Ex # 3.3 
0.783 
0.783 
Let x = 0.783 
Taking log on B.S 
log x = log 0.783 
In Scientific form: 
7.83 x 1071 
Thus Characteristics = —1 
To find Mantissa, using Log Table: 
So Mantissa = .8938 
Hence log 0.783 = 1.8938 


0.09566 

0.09566 

Let x= 0.09566 

Taking log on B.S 

log x = log 0.09566 

In Scientific form: 

9.566 x 1072 

Thus Characteristics = —2 

To find Mantissa, using Log Table: 
So Mantissa = .9808 

Hence log 0.09566 = 2.9808 


R.W 


9805 + 3 
= 9808 


0.006753 

0.006753 

Let x = 0.006753 

Taking log on B.S 

log x = log 0.006753 

In Scientific form: 

6.753 x 1073 

Thus Characteristics = —3 

To find Mantissa, using Log Table: 
So Mantissa = .8295 

Hence log 0.006735 = 3.8295 


R.W 


8293 +2 
= 8295 


(viii) 


(i) 


(ii) 


(i) 


(ii) 


(iii) 


Ex # 3.3 
700 
Solution: 
700 
Let x = 700 
Taking log on B.S 
log x = log 700 
In Scientific form: 
7.00 x 10? 
Thus Characteristics = 2 
To find Mantissa, using Log Table: 
So Mantissa = .8451 
Hence log 700 = 2.8451 


Exercise # 3.4 
ANTI-LOGARITHM 
If log x = y then x is the anti-logarithm of y and 
written as x = anti — logy 
Explanation with Example: 
2.3456 
Here the digit before decimal point is 
Characteristics i.e. 2 
And Mantissa= .3456 
To find anti-log, we see Mantissa in Anti-log 
Table 


Take first two digits ie. .34 and proceed along 
this row until we come to column headed by third 
digit 5 of the number which is 2213. 


Now take fourth digit i.e. 6 and proceed along 
this row which is 3. 

Now add 2213 + 3 = 2216 

So to find anti-log, write it in Scientific form like 
anti — log 2.3456 = 2.2216 x 10°" 

anti — log 2.3456 = 2.216 x 10? 

anti — log 2.3456 = 221.6 


Ql: 
(i) 


(ii) 


(iii) 


Ex # 3.4 


Page # 88 
Find anti-logarithm of the following numbers. 
1.2508 
1.2508 
Let log x = 1.2508 
Taking anti-log on B.S 
Anti — log(log x) = Anti — log 1.2508 


x = Anti — log 1.2508 
R.W 
Characteristics = 1 


Mantissa = .2508 1778+3 
So = 1781 


x= 1.781 «10° 
x =17.81 


0.8401 

0.8401 

Let log x = 0.8401 

Taking anti-log on B.S 

Anti — log(log x) = Anti — log 0.8401 


x = Anti — log 0.8401 
Characteristics = 0 


R.W 


Mantissa = .8401 69184+2 


ae = 6920 


x = 6.920 x 10° 
x = 6.920 


2.540 

2.540 

Let log x = 2.540 
Taking anti-log on B.S 
Anti — log(log x) = Anti — log 2.540 
x = Anti — log 2.540 
Characteristics = 2 
Mantissa = .540 

So 

x = 3.467 x 10? 

x = 346.7 


Ex # 3.4 
(iv) 2.2508 
Solution: 
2.2508 
Let log x = 2.2508 
Taking anti-log on B.S 
Anti — log(log x) = Anti — log 2.2508 
x = Anti—log 2.2508 


Characteristics = —2 


R.W 
Mantissa = .2508 


So 1778+3 
x = 1.781 x 1072 = 1781 


x = 0.01781 


(v) 1.5463 
Solution: 


1.5463 

Let logx = 1.5463 

Taking anti-log on B.S 

Anti — log(log x) = Anti — log 1.5463 
x = Anti —log 1.5463 


Characteristics = —1 
Mantissa = .5463 


R.W 


So 351642 
x = 3.518 x 1072 =3518 


x = 0.3518 


(vi) 3.5526 
Solution: 
3.5526 
Let log x = 3.5526 
Taking anti-log on B.S 
Anti — log(log x) = Anti — log 3.5526 
x = Anti — log 3.5526 


Characteristics = 3 
Mantissa = .5526 


R.W 


So 35654+5 
x = 3.570 x 103 = 3570 


x = 3570 


Q2: 


(i) 


(ii) 


(iii) 


Ex # 3.4 
Find the values of x from the following 
equations: 
logx = 1.8401 
logx = 1.8401 


Taking anti — log on B.S 
Anti — log (log x) = Anti — log 1.8401 
x = Anti —log1.8401 
Characteristics = —1 


j R.W 
Mantissa = .8401 
So 6918 + 2 


x = 6.920 x 1071 = 6920 
x = 0.6920 


logx = 2.1931 

logx. = 2.1931 

Taking anti — log on B.S 
Anti — log (log x) = Anti — log 2.1931 
x = Anti — log 2.1931 
Characteristics = 2 


; R.W 
Mantissa = .1931 
So 1560 + 0 
x = 1.560 x 102 = 1560 
x = 156.0 
logx = 4.5911 
log x = 4.5911 


Taking anti — log on B.S 
Anti — log (log x) = Anti — log 4.5911 
x = Anti — log 4.5911 


Characteristics = 4 


; R.W 
Mantissa = .5911 
ois 3899 +1 
x = 3.900 x 104 = 3900 
x = 39000.0 


(i) 


(ii) 


(iii) 


Ex # 3.4 
log x = 3.0253 
Solution: 
log x = 3.0253 
Taking anti — log on B.S 
Anti — log (log x) = Anti — log 3.0253 
x = Anti — log 3.0253 


COSTAR SCS =-3 Rw 
Mantissa = .0253 


So 1059 +1 
x = 1.060 x 1073 = 1060 


x = 0.001060 


log x = 1.8716 

Solution: 

log x = 1.8716 

Taking anti — log on B.S 

Anti — log (log x) = Anti — log 1.8716 
x = Anti — log 1.8716 


Characteristics = 1 


R.W 
Mantissa = .8716 
So 7430 + 10 
x = 7.440 x 101 = ano 
x = 74.40 
log x = 2.8370 
Solution: 
log x = 2.8370 


Taking anti — log on B.S 
Anti — log (log x) = Anti — log 2.8370 
x = Anti — log 2.8370 


Characteristics = —2 
Mantissa = .8370 
So 


x = 6.871 x 10° 
x = 0.06781 


(i) 


or 


(ii) 


or 


(iii) 


or 


(iv) 


(i) 
(ii) 
(iii) 
(iv) 
(v) 
(vi) 


Ex # 3.5 
LAWS OF LOGARITHM 
log, mn = loggm + loggn 
log mn = logm + logn 
Example: 
log 2 x 3 = log2 + log3 


m 
logg a log, m-—log,n 


m 
log — = logm-—logn 
Example: 


3 
log =log3 —log5 


6 
log 6 — log3 = log 3 = log2 


log, m" = nlog,m 

logm” = nlogm 

Example: 

log 23 = 3log2 

log, mlog, n = logan 

log, 3log3 5 = log35 
logan 


l = 
vane loggm 


Example: 


logzr 


foot = logy r 


Note: 
logga=1 
log;9 10 =1 
log 10 = 1 
logig1=0 
log 1 =0 
logan 


] = 
Pomel? loggm 


This is called Change of Base Law 


(i) 


(ii) 


Ex # 3.5 


Proof of Laws of Logarithm one by one 
log, mn = log,m+log,n 


Proof: 

Let log,m=x and loggn=y 
Write them in Exponential form: 
a*~=mand ayY=n 

Now multiply these: 

a~x aX =mn 

Or mn=a* x a” 

mn = a**¥ 

Taking log, on B.S 

log, mn = log, a*t” 

log, mn = (x + y) log, a 
loggmn = (x + y)(1) 
loggmn=x+t+y 

loggmn = loggm+ loggn 


-logga=1 


m 
logaT = log,gm—log,n 


Proof: 

Let loggm=x and loggn=y 
Write them in Exponential form: 
a~=mand ayY=n 

Now Divide these: 


x 


a m 
ay en 
Or 

m aX 

n ay 
m 

— = avy 


n 
Taking log, on B.S 


m 

loga a (a — y)C) “logga=1 
m 

loga =X —Y 


m 
Hence log, a loggm—loggn 


(iii) 


(iv) 


Ex # 3.5 
log, m" =nlog,m 
Proof: 
Let loggm=x 
In Exponential form: 


a*~ =m 
Or 
m = a* 
Taking power ‘n’ on B.S 
m” = (a*)" 
m"™ — q'™ 
Taking log, on B.S 
log, m” = log, a™ 
loggm”" = nx logg a 
loggm” = nx(1) “logga=1 


loggm" = nx 
loggm”"=nloggm 

log, mlog,,n = logan 

Proof: 

Let loggm=x and log,z»n=y 
Write them in Exponential form: 
a~=mand m¥=n 
Now multiply these: 
As a*¥ = (a*)¥ 

But (a*%)” =m 
Soa’ =(m)jvy=n 
Soav=n 

Taking log, on B.S 
logga*” = logan 
(xy) logga = logan 
xy(1) = logan 

Now 

loga mlogm n = loggn 


-logga=1 


Example # 14 page #90 | = Jog = sige) 


—1+logy 

. = log0.1+ logy 
Solution: 
=-1+ logy = log0.1y 


= —log10+ logy 


= log 1071 + logy 


Ql: 


(i) 


(ii) 


(iii) 


Ex # 3.5 


Page # 91 
Use logarithm properties to simplify the 
expression. 


log, V7 
Solution: 


log, V7 
Let x = log, V7 


1 
x = log7(7)2 
As log,m" = nlog,m 


ee 7 
x = 5 log, 


1 
(1) -logga=1 


x== 
2 
1 
2 


C= 


1 ; 
an Trick 
logs 5} Jrick 


Solution: 


7 1 
85 
, 1 
088 ) 


1 
Let logg== 
et logg5 =x 


In exponential form: 
8* = 
2 
(22) = 2-1 
23x =—?271 
Now 
3x =-1 
Divide B.S by 3, we get 
-1 


ae 


logio v1000 


Solution: 


logio Vv 1000 
di 
Let x = log, )(107)2 
3 
x = logy9(10)2 


(iv) 


(v) 


Ex #3.5 
As log,m" = nlog,m 


ss 10 
a5 0810 


3 

x =5 -logga=1 
_3 
on) 


logy 3 + logo 27 

logg 3 + logs 27 

Let x = logg 3 + logy 27 

As loggmn = loggm + logan 
x =logg3 X 27 

x = logs 81 

x = logs 9? 

As loggm" = nloggm 

x =21log,9 
x = 2(1) 
x=2 


-logga=1 


108 (.0035)-4 


] ———— 
°8 (0.0035) 4 


Let x = 108 (.0035)=4 


m 
As loga— = log,m — log,n 

x = log 1 — log(0.0035)~* 

As log1 = 0 and log, m" = nloggm 
Thus 

x = 0 — (—4) log 0.0035 

Here Ch = —3 


And M = .5441 
So 


R.W 


x = 4(—2.4559) 
x = —9.8236 


(vi) 


Q2: 


(ii) 


Ex #3.5 
log 45 
Solution: 
log 45 
Let x =log45 
x=log3x3x5 
x =log32x5 
log, mn = log,m+ log,n 
and log, m" = nloggm 
x =2log3+log5 
x = 2 log 3.00 + log 5.00 
x = 2(0+.4771) + (0 + .6990) 
x = 2(0.4771) + (0.6990) 
x = 0.9542 + 0.6990 
x = 1.6532 


Express each of the following as a single 
logarithm. 

3 log 2 — 4log3 

Solution: 

3 log 2 — 4 log3 

As loggm" =nlog,gm 

3 log 2 — 4log 3 = log 2? — log 3* 
3log 2 — 4log3 = log8 — log 81 


m 
As loga— = loggm — logan 
8 
3 log 2 — 4log3 = log — 
og og 831 


2Zlog3 + 4log2 —3 

Solution: 

2log3 + 4log2 —3 

As loggm”" =nloggm 

2log 3 + 4log 2 — 3 = log 3” + log 2* — 3(1) 
As log10=1 

So 

2log3 + 4log2 —3 = log9 + log 16 — 3(log 10) 
As loggmn = loggm+ logan 

2log 3 + 4log 2 — 3 = log9 x 16 — log 10 

2log3 + 4log 2 — 3 = log9 x 16 — log 1000 


m 
As loga— = log,gm — logan 


144 
2log3 + 4log2 —3 = 108 5000 


2log3 + 4log 2 —3 = log 0.144 


(iii) 


(iv) 


Q3: 


(i) 


log5—-1 

log5—1 

As log10=1 

log 5 —1=log5 — log 10 


m 
As loga— = loggm — logan 


5 
log 5 — 1 = log— 
og 875 
log5 —1 =1log0.5 


slogx — 2Zlog3y+ 3logz 
slogx — 2 log 3y + 3logz 
As log,m”" = nlog,m 


1 
= logx2 — log(3y)? + log z? 
= log Vx — log 9y” + log z? 


m 
As loga— = loggm — logan 


And log, mn =log,m+log,n 


3 


Vxz 


1 
3 log x — 2log 3y + 3logz = Boyz 


Find the value of ‘a’ from the following 
equations. 

log2 6 + log, 7 = log2,a 

log, 6 + log, 7 = log, a 

As logagmn = loggm+ logan 

log26 X 7 = logz2.a 

logz 42 = log, a 

Thus 

a= 42 


(ii) logya=logy5 + log 8 — log j32 Q4: Find log,3.log34.log,5.log,6.log,7 .log,8 
Solution: Solution: 
log 3a = log 35 + log 38 — log 52 Let x = log, 3.log;4.log,5 .log, 6. log, 7 . log, 8 
As log,mn = log,m+log,n As log,m" = nloggm 
m So 
a logay = bg ah Oeat x = log, 4.log,5 .log. 6. log, 7 . log, 8 
5x8 = 
log ga = log y5 x=log,5 . log.6.log,7 . log, 8 
ie x =log,6 .log. 7 .log,8 
log 3 a = log 3 x =log,7 .log78 
2 x =log,8 
log yz a = log yz 20 x = log, 23 
Thus x = 3log,2 
a= 20 As logga=1 
iy 1°82" — tog x = 3(1) 
™ Jog;t 84 x=3 
Solution: 
log7r 
log; t logar Ex # 3.6 
log,n Page # 93 
As log,n= oe j ‘ 
loggm Q1: Simplify 3.81 x 43.4 with the help of logarithm. 
logyr = logar Solution: 
Thus (i)_ )3.81 x 43.4 
a=t Let x = 3.81 x 43.4 
(iv) log, 25 —log,5 = logga Taking log on B.S log 3.81 
Solution: log x = log 3.81 x 43.4 Ch = 0 
loge 25 — loge 5 = logge a M = .£5809 
m As logmn = logm + logn 
As logg—=1 —1 log 43.4 
e nBe ge ean Bar log x = log 3.81 + log 43.4 ne 
loge or log, a logx = (0 + .5809) + (1 + .6375) M = .6375 
loge 5 = logga log x = 0.5809 + 1.6375 
ins logx = 2.2184 
a=5 
Taking anti — log on B.S 
Anti — log (log x) = Anti — log 2.2184 
x = Anti — log 2.2184 
Here 
Characteristics = 2 1652 +2 
Mantissa = .2184 = 1654 
So 
x = 1.654 x 10? 
x = 16.54 


(ii) 


(iii) 


Ex # 3.6 
73.42 x 0.00462 x 0.5143 
Solution: 
73.42 x 0.00462 x 0.5143 
Let x = 73.42 x 0.00462 x 0.5143 


Taking log on B.S 

log x = 73.42 x 0.00462 x 0.5143 

As logmn = logm + logn 

log x = log 73.42 + log 0.00462 + log 0.5143 
logx = (1 + .8658) + (—3 + .6646) + (—1 4.7113) 
log x = 1.8658 + (—2.3354) + (—0.2887) 
log x = 1.8658 — 2.3354 — 0.2887 

log x = —0.7583 

Add and Subtract —1 

logx = —1+1-— 0.7583 

logx = —1+.2417 

logx = 1.2417 

Taking anti — log onB.S 

anti — log (log x) = anti —log1.2417 

x = anti—log1.2417 

Here 

Characteristics = —1 

Mantissa = .2417 

So 

x = 1,745 x 107* 

x =0.1745 


784.6 xX 0.0431 
28.23 


Solution: 
784.6 X 0.0431 


28.23 
784.6 X 0.0431 
28.23 


Taking log on B.S 
784.6 X 0.0431 


28.23 


Letx = 


log x = log 


m 
As log— = logm —logn 


log x = log 784.6 x 0.0431 — log 28.23 


As logmn = logm + logn 
log x = log 784.6 + log 0.0431 — log 28.23 


log 73.42 
Ch=1 
8657 +1 
M = .8658 


log 0.00462 
Ch = -3 
M = .6646 


log 0.5143 

Ch=-1 
7110+ 3 

M =.7113 


1742 +3 
= 1745 


(iv) 


Ex # 3.6 
log x = (2 + 8946) + (—2 + .6345) + (1 +.4507) 


log x = 2.8946 + (—1.3655) + (1.4507) 
log x = 2.8946 — 1.3655 — 1.4507 
log x = 0.0784 

Taking anti — log on B.S 

anti — log (log x) = anti — log 0 .0784 


x = anti — log 0.0784 
Here 

Characteristics = 0 
Mantissa = .0784 


So 
x = 1.198 x 10° 
x =1.198 


0.4932 x 653.7 


0.07213 x 8456 
Solution: 


0.4932 x 653.7 
0.07213 x 8456 
_ 0.4932 x 653.7 
~ 0.07213 x 8456 
Taking log on B.S 
0.4932 x 653.7 
log —-——-———_ 
0.07213 x 8456 


Let x 


logx = 


m 
As log— = logm—logn 


log x = log(0.4932 x 653.7) — log(0.07213 x 8456) 

As logmn = logm + logn 

log x = log 0.4932 + log 653.7 — (log 0.07213 + log 8456) 

log x = log 0.4932 + log 653.7 — log 0.07213 — log 8456 

logx = (—1 + .6930) + (2 + .8154) — (—2 + .8581) — (3 + .9271) 
logx = (—1 + .6930) + (2 + .8154) — (—2 + .8581) — (3 + .9271) 
log x = (—0.3070) + (2.8154) — (—1.1419) — (8.9271) 

log x = —0.3070 + 2.8154 + 1.1419 — 3.9271 

log x = —0.2768 


log 784.6 
Ch=2 
8943 +3 
M = 8946 


log 0.0431 
Ch = —2 
M = .6345 


log 28.23 
Ch=1 
4502 +5 
M = 4507 


1197 +1 
= 1198 


log 0.4932 
Ch=-1 
6928 +2 
M =.6930 


log 653.7 
Ch=2 
8149 +5 
M =.8154 


log 0.07213 
Ch = -2 
8579 +2 
M =.8581 


log 8456 
Ch=3 
9269 +3 
M = .9272 


(v) 


Ex # 3.6 


Add and Subtract —1 
logx = —-1+1-— 0.2768 
log x = —1+.7232 
logx = 1.7232 

Taking anti — log on B.S 


anti — log (log x) = anti — log 1.7232 


5284 + 2 
x = anti —log1..7232 = 5286 
Here 
Characteristics = —1 
Mantissa = .7232 
So 
x = 5.286 x 107? 
x = 0.5286 
(78. 41)3V142. 3 
V0. 1562 
Solution: 
(78.41)3142.3 
V0.1562 
oe (78.41)3V142.3 
exe SS 
0.1562 
Taking log on B.S 
(78.41)3V142.3 
og xX = 103 —> = 
0.1562 
m 
As log = logm — logn log 78.41 
Ch=1 
log x = log(78.41)?V142.3 — log V0.1562 8943 +1 
As logmn = logm + logn M =.8944 
log 142.3 
log x = log(78.41)° + log V142.3 — log V0.1562 Pe oy 
1 1 
log x = log(78.41)3 + log(142.3)2 — log(0.1562)4 aad 
g g(78.41) ; g (142.3) B( ) M =.1523 
log x = 3log 78.41 + =log 142.3 — —log 0.1562 log 0.1562 
2 4 Ch=-1 
1 il 1931 +6 
log x = 3log(78.41) + = 3)-- 
og x og( y+ 5 log (142.3) zlos(0 1562) M =.1937 


i 1 
logx = 3(1 + 8944) +5 (2+ .1532) — 3 (-1+ -1937) 


1 1 
log x = 3 (1.8944) +5 (2.1532) — 7 (-0.8063) 


Q2: 


(i) 


(ii) 


(iii) 


Ex # 3.6 
log x = 5.6832 + 1.0766 + 0.2016 
log x = 6.9614 
Taking anti — log on B.S 
anti — log (log x) = anti — log 6.9614 
x = anti — log 6.9614 
Here 
Characteristics = 6 


Mantissa = .9614 9141 +8 
So = 9149 


x = 9.149 x 10° 
x = 9149000 


Find the following if log 2 = 0.3010, 
log3 = 0.4771, log5 = 0.6990, 
log 7 = 0.8451 

log 105 

Solution: 


log 105 

log 105 = log3 X5x7 

As logmn = logm + logn 

log 105 = log3 + log5 + log 7 

log 105 = 0.4771 + 0.6990 + 0.8451 
log 105 = 2.0211 


log 108 

log 108 

log 108 = log2x2x3x3x3 
log 108 = log 2? x 3° 

As logmn = logm + logn 
log 108 = log 2? + log 33 

As loggm" = nloggm 

log 108 = 2log2 + 3log3 

log 108 = 2(0.3010) + 3(0.4771) 
log 108 = 0.6020 + 1.4313 

log 108 = 2.0333 


log V72 


Solution: 


log V72 
1 
log V72 = log(72)3 


(iv) 


Review Ex # 3 
As log,gm”" = nloggm 


; il 
log V72 = glog 72 

1 
log V7 = 3 (log2x2x2x3x 3) 


1 
log V72 = 3 log 2° 37) 


As logmn = logm + logn 


1 

log V72 = 3 (log 23 + log 37) 
1 

log V72 => (Glog? + 2log3) 
1 

log V72 = - [3(0.3010) + 2(0.4771)] 
1 

log V72 = - [0.9030 + 0.9542] 
1 

log V72 = [1.8572] 

log V72 = 0.6191 

log 2.4 

log 2.4 


24 
log 2.4 = log a5 


m 
As loga = log,m — log,n 


log 2.4 = log 24 — log 10 
log 2.4 = log2 X 2 x 2 x3 —log10 
log 2.4 = log 2? x 3—log10 
As logmn = logm + logn 
log 2.4 = log 23 + log 3 — log 10 
As loggm”" = nloggm 
log 2.4 = 3 log 2 + log3 — log 10 
log 2.4 = 3(0.3010) + 0.4771 — log 10 
log 2.4 = 0.9030 + 0.4771 —1-. log10 =1 
log 2.4 = 1.3801 — 1 
log 2.4 = 0.3801 


(v) 


Q2: 


Q3: 


Q4: 


Ex # 3.6 
log 0.0081 
Solution: 
log 0.0081 


, 81 
°8 70000 
34 

log 0.0081 = log 393 


log 0.0081 = 


3 4 
log 0.0081 = 1 (=) 
og 8 (55 
As log,gm”" = nloggm 


3 
log 0.0081 = 4log — 
og og rT 


m 
As loga— = loggm — logan 
log 0.0081 = 4(log 3 — log 10) 
log 0.0081 = 4(0.4771 — 1) 
log 0.0081 = 4(—0.5229) 

log 0.0081 = —2.0916 


-log10 =1 


REVIEW EXERCISE # 3 
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Write 9473.2 in scientific notation. 
9473.2 
In scientific notation: 
9.4732 x 103 


Write 5.4 x 10° in standard notation. 
5.4 x 10° 

In standard form: 

5400000 


Write in logarithm form: 373 = = 


27 
ied 
27 
In logarithm form: 
1 
log3 => = -3 
083 a7 


Q5: 


Qé: 


Q?: 


Qs: 


Q9g: 


Review Ex # 3 
Write in exponential form: log; 1 = 0 
log; 1=0 
In exponential form: 
ae 


Solve for x: log,16 = x 


log, 16=x 
In exponential form: 
4* = 16 
4X = 4? 
So 
x=2 
Find the characteristic of the common 
logarithm 0.0083. 
0.0083 
In scientific notation: 
8.3 x 1073 


So-Characteristics —3 


Find log 12.4 
log 12.4 

In Scientific form: 

1.24 x 107 
Thus Characteristics = 1 
To find Mantissa, using Log Table: 
Mantissa = .0934 
Hence log 12.4 = 0.0934 


Find the value of ‘a’, 


log yg 3a = log ge 9 + log yg 2 — log je 3 


log yg 3a = log 9 + log ye 2 — log ye 3 
As loggmn=log,m-+ log,n 

m 
As loga— = log,m — log,n 


ox2 
log yg 3a = log ys 3 


log yg 3a = log yg 3 x 2 
log jg 3a = log 6 


Thus 3a = 6 
_ 6 
cae 
a=3 


Q10 (63.28)?(0.00843)7 (0.4623) 


(412.3)(2.184)5 
Solution: 


(63.28)3 (0.00843)? (0.4623) 
(412.3)(2.184)5 


_ (63.28)3(0.00843)? (0.4623) 
. (412.3)(2.184)> 


Taking log on B.S 


(63.28)3(0.00843)2(0.4623) 
(412.3)(2.184)5 


Let x 


log x = log 


m 
As log — = logm-—logn 


log x = log((63.28)? (0.00843)? (0.4623)) — log((412.3)(2.184)°) 

As logmn = logm + logn 

log x = log(63.28)? + log(0.00843)? + log 0.4623 — (log 412.3 + log(2.184)5) 
log x = 3 log 63.28 + 2 log 0.00843 + log 0.4623 — (log 412.3 + 5 log 2.184) 
logx = 3 log 63.28 + 2 log 0.00843 + log 0.4623)— log 412.3 — 5 log 2.184 
log x = 3(1 + .8012) + 2(—3 + .9258) + (—1 + .6649) — (2 + .6152) — 5(0 +.3393) 
log x = 3(1.8012) + 2(—2.0742) + (—0.3351) — (2.6152) — 5(0.3393) 
logx = 5.4036 — 4.1484 — 0.3351 — 2.6152 — 1.6965 

log x = —3.3916 

Add and Subtract —4 

logx = —4+ 4— 3.3916 

log x = —4 + .6084 

logx = 4.6084 

Taking anti — log on B.S 

anti — log (log x) = anti — log 4. 6084 

x = anti—log 4.6084 


Here 

Characteristics = —4 
Mantissa = . 6084 
So 


x = 4.059 x 1074 
x = 0.000405 


log 63.28 
Ch=1 
8007 +5 
M =.8012 


log 0.00843 
Ch = -3 
M =.9258 


log 0.4623 
Ch=-1 
6646 + 3 
M =.6649 


log 412.3 
Ch=2 
6149 + 3 
M =.6152 


log 2.184 
Ch=0 
3385 + 8 
M =.3393 


4055 + 4 
= 4059 
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UNIT # 4 


ALGEBRAIC EXPRESSIONS & ALGEBRAIC FORMULAS 


Ex #4.1 

Algebraic Expressions 

When variables and constants are 
connected by algebraic operations like addition, 
subtraction, multiplication, division, root 
extraction & rising integral or fractional powers is 
called algebraic expressions. 
Variable: 
A quantity that value may change within the 
context of problem. It is unknown value. 
Normally, we use English letters for variables 
Example: 

a, d, e, X, y, Z 
Constant: 


A quantity that value doesn’t change. It is a fixed 
value. 


Example: 
4, 6, 267, 983384 


Constant 
1,2,3,9,220dnu Le value SU? 
Variable 


abcxy.z O-On ty value SU? 


For Addition and Subtraction and_ other 
important terminologies 
Visit this video: 


https://youtu.be/4jFHIOMmjxl 


Polynomial 

The algebraic expression in which powers 
of variables are whole numbers is called 
polynomial. 
Rational Expression: 
p(x) 
q(x) 
& q(x) are polynomials and q(x) # 0. 


An expression of form of where p(x) 


Example: 
x? —6x+1 
x+9 
4x? +10x+11 
5 


Note: 

Every polynomial p(x) is a rational 
expression but every rational expression need not 
to be a polynomial. 

Irrational Expression: 
An expression which cannot be written in 


the form of p(x) 
q(x) 


Term 


Different parts of an algebraic expression joined 
by the operations of addition and subtraction are 
called term. 


Example 
3x3 + 5x — 7. The terms are 3x3, 5/x, —7 


Rules to express a rational expression in its 
lowest term 


Step_1: Factorize both the polynomial in the 
numerator and denominator. 


Step 2: cancel the common factors between them. 


Example # 9 


Page # 105 


Ql: 


(i) 


(ii) 


(iii) 


Q2: 


(i) 


(ii) 


Chapter # 4 


Ex # 4.1 


Page # 106 
Which of the following expressions are 
polynomials? 
1— 5y + 8y* + 6y? 
Ans: Polynomial and also Rational 


5 i 3 
x*  Ax+1 
Ans: Non-Polynomial but Rational 


Vx 
6x-1 
Ans: Non-Polynomial but Irrational 


Which of the following rational expressions are 
in their lowest terms? 
5y7—5 

y-1 
Solution: 
Sy? ——5 

y-1 

oy =5, Sy? =1) 

yo y-i 
5y7-5 5 4+1)y-D 
a ae 


y-1 
=5(y +1) 


5y27-5 


y-1 
So it is Not in Lowest Term: 


x2 -9 

x-2 

Solution: 

x2 -—9 

x—-2 

Roa es as) 
ao x—-2 

We can’t solve it more 
So it is in Lowest Term 


(iii) 


Q3: 


(i) 


(ii) 


(iii) 


Ex # 4.1 


x2 — y2 

x+y 

x2 —y? 

x+y _ x+y 
x2—y* (x+y)(x-y) 
x+y 1 


x2—y2 x—y 
So it is Not in Lowest Term: 


Reduce the following rational expression to 
their lowest term: 


x-5 

x* —5x 
Solution: 

x-5 

x2— 5x 

x-—5 _ x—-5 
x2—5x x(x—5) 
x-5 1 


x*-—5x x 


t?(t — 3) 
@-3)e+ 5) 

t3(t — 3) 
(€-3)(+5) 

t3(t — 3) 


(t—3)(t+5) (t+5) 


O45 
2-5 
A+ 
2-5 


Ans: It cannot be reduced further 
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Ex#4.1 Ex #4.1 
| 2a +6 sees || 2y 
(iv) | a9 OP aga? span 
Solution: Solution: 
2a + 6 y 2y 
a= 9 y+4' y-4 
2at+6 = 2(a +3) aa 2y 
a2—-9 (a+3)(a—3) yy +4 y-4 
ic a _yy—4) + 2yQ +4) 
a=9. (a= 3) y+ 4-4) 
2 2 
y* — 4y + 2y* + By 
Q4: | Add the following rational expressions: = (v¥t+4(y—-4) 
(i) a 7 5x—10, 2x2+5x+10 _ y? + 2y? —4y + +8y 
olution: as a, 
———— x*—4 
4x*—5x-—10, 2x?24+5x +10 By? + 4y 
Now = 2 eaG 
x*—16 
(4x? — 5x — 10) + (2x* +5x + 10) 
= 4x? — 5x —104+ 2x2 +5x+10 : t 3t 
Write the like term od t2—225 ’ t4+5 
= 4x? + 2x* —5x+5x-—10+10 Solution: 
= 6x2 t 3t 
Hts: * £45 
| ¥t9 —-Ty+7 ag 
(ii) y2 +3’ y* +3 t? — 25 t+5 
: t 3t 
Solution: ———— ee eee 
y+9 —-7y+7 (t+5)@-—5) ¢4+5 
rae a 2a3 t+ 3t(t — 5) 
AS ET ora) t= 9) 
~ y2+43 y2+3 t+ 3t*—15t 
(y +9) + (-7y +7) t? — 5? 
re 3t? +t—15t 
yt9-Ty+7 Ee 
ee 3t* —14t 
_y-Tyt+9+7 te — 25 
7 yas 
_ -6y + 16 


— y2 43 


Q5: 


(i) 


(ii) 


(iii) 


Chapter # 4 


Ex # 4.1 
Subtract the first expression from the second 
in the following. 


y7+4y-15, 8y*24+2 
Solution: 
y*+4y-15, 8y*+2 


= (8y? + 2) — (y? + 4y — 15) 
= By?+2-—y*-—4y+15 
= By? -—y?-—4y+2+415 


= 7y* —4y4+17 
8x? —7 8x27 +7 
x*4+1 7’ x441 
Solution: 

8x2 — 7 8x2 +7 
poi os Ce cae | 
_ 8x27 +7 8x*-7 


~ x2 41 x2 41 
(8x? + 7) — (8x? —7) 
~ x2 +1 
8x2 + 7 —8x2+7 
~ x24+1 
8x2 — 8x7 +747 
~ x24+1 


a-3 ’ 


Solution: 


2a 1 
(Go 3la=e)  a=8 
2a—1(a+3) 
~ (a+3)(a—3) 
2a—a-—3 
~ (a+3)(a—3) 


(iv) 


Q6: 
(i) 


Ex # 4.1 
a-—3 
~ (a+ 3)(a —3) 
1 
~ (a +3) 
x x+2 
3x-6° x-2 
x x+2 
3x-6° x-2 
x+2 x 
~x—-2 3x—-6 
x+2 x 
¢=2 30 =2) 
3(x+2)-—x 
~ 3(x—2) 
3x+6—-x 
~  B@—2) 
3x —-x+6 
9 3(x —2) 
2x +6 
=) Beep) 
2(x + 3) 
~ 3(x —2) 
Simplify the following. 
2x 4x —6 
6x-9° x*4+x 
2x 4x —6 
6x—9 ° x2 4x 
2x 2(2x — 3) 


~ 3(2x—3) ° x@+1) 
2 2 
~3° @+D 
4 
~ 3x +1) 


(ii) 


(iii) 


Q7: 
(i) 


Ex # 4.1 
x+4 x7-9 
3—x' x*—16 
Solution: 
x+4 x%-9 
3—-x' x2—-16 
x+4 x%—3? 
—x+3 0° x2-42 
x+4 (x + 3)(x — 3) 


~ =(xe—-3)° «+ DQ—-4 


1 (x + 3) 
-1° @-4) 
1(x + 3) 
~ -1(x—4) 
x+3 
=~ +4 
x+3 
~4—x 


3x-15 x?-9 

2x+6 °° x*-—25 
Solution: 

3x-15 x*-9 

2x+6 > x%-—25 
3@=5) Ora) e@=3) 
~ 2(x +3) ° (x +5)(x—5) 
3 («-3) 


~ 2° (x5) 

3(x — 3) 
~ 2(x — 5) 
Simplify the following. 
2y—10- 

za (y—5) 
Solution: 

2 +Q-5) 
2(y — 5) 1 
"By y=5 

2 


Chapter # 4 


(ii) 


(iii) 


Q1: 


(i) 


Ex # 4.1 

ee 2 
q qq 
Solution: 
a 
q q 4q 
a Te 

q rq 
_P 1p 

qr 1 

p? 
~ qr 

a2-—9 a-3 
(a—6)(a+4) a-6 
Solution: 

a*—9 a-3 


(a-6)(a+4) a—6 
Nit 3)(a-3) a-6 
“(a-6)(a+4) a-3 


_ (a+ 3) 

~ (a+A4) 

_at3 

—at4 
Ex # 4.2 
Page # 108 


Evaluate the following when a= 3, b=-1, 
c=2. 

5a—10 

5a—10 

5a—10=5(3) —10 

5a-—10=15-—10 

5a-—10=5 


(ii) 


(iti) 


Q2: 


(i) 


(ii) 


(iii) 


Chapter # 4 


Ex # 4.2 
3b+ 5c 
Solution: 
3b+5c 
3b + 5c = 3(—1) + 5(2) 
3b+5c =—-3+4+10 
3b+5c=7 


2a—3b+2c 

Solution: 

2a —3b+2c 

2a — 3b + 2c = 2(3) — 3(—1) + 2(2) 
2a—3b+2c=6+3+4+4 
2a—3b+2c = 13 


Evaluate the following for x = —5 and y = 2. 


7—3xy 

Solution: 

7 — 3xy 

7 — 3xy = 7 — 3(—5)(2) 
7 — 3xy = 7 — 3(-10) 
7 — 3xy =7+ 30 


7 — 3xy = 37 
x*+4+xy+y? 
Solution: 


x*+xy+y? 

tay y= (5) +3) +2" 
x? +xy+y? =254+(-10)+4 
x*+xy+y%=25-104+4 
x?+xy+y%=154+4 

x? +xy+y%=19 


(3x)* — (4y)? 

(3x)* — (4y)? 

(3x)* — (4y)* = [3(—5)]* — [4(2)]? 
(3x)? — (4y)? = [-15]* — [8]? 
(3x)? _ (4y)? = 225 — 64 

(3x)? — (4y)* = 161 


Q3: 


(i) 


(ii) 


(iii) 


Ex # 4.2 
Evaluate the following when k = —2 , 1=3 , 
m = 4. 
k?(21 — 3m) 
k?2(21 — 3m) 


k? (21 — 3m) = (—2)*[2(3) — 3(4)] 
k2(21 — 3m) = 4(6 — 12) 

k2(2l — 3m) = 4(—6) 

k2(21 — 3m) = —24 


5my k? + I? 


Smy k? + I? 


5my k2 + 12 = 5(4)./(—2)2 + (3)2 
Smy k2 + 12 = 20V4 +9 
Sm k2 + 12 = 20V13 


k+l+m 
k? +12 + m2 
k+l+m 
k2 + 124+ m2 
Put the values 
k+l+m _ (-—2) + (3) + (4) 
k24+12+m*  (—2)2 + (3)? + (4)? 


k+l+m _-24+3+4 
k24+124+m2 449416 
k+l+m 14+4 


k2+l2+m2 13+16 


k+l+m 5 


ke+l2+m2. 29 


Q4: 


Ex # 4.2 
Evaluat Sa h 
valuate Faq When 
a 5 an a 5 
Solution: 
, 2 1 
ora= 5 
at+1 
4a2+1 
1 
a+1 tl 
4az4+1 0 1)? 
4(5) | 
14+2 
at1 = 
Goad ae-A! = ———<—<—<———— ny 
4a2+1 4(q)+1 
3 
at+1 2. 22 
4a2+1 141 
3 
at+1 _2 
4az7+1 2 
at+1 ee 
4a2+1 2— 
at+1 3 #1 
ee ee 
4a7+1 2 2 
at+1 _3 
4a2+1 4 
z _ 1 
ora= 5 
at+1 
4az+1 
1 
a+1  —zt1 
4a2+1— iy? 
4(-z) +1 
—1+2 
at+l1 y) 
are 
4az+1 4(q)+1 
1 
at+1 i] 


4a2+1 141 
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Ex # 4.2 
1 
at+l1 ae 
4a2+1 2 
at+l1 oe 
4az+1 2° 
at+1 1 1 
——— a 
4a2+1 2 2 
at+l1 _A 
4a2+1 4 
Qs: | Ifa=9, b=12,c=15and 
_atbte 
= 5 ; 
Find the value of ,/s(s — a)(s — b)(s —c) 
a+b+c 
a=9,b=12,¢€15 and s = —>— 


To Find: 
Vs(s — a)(s — b)(s —c) =? 
First-we find: 
a+b+c 
> a 
Put the values: 
a+b+c 


2 
9412415 


Ss 


s=18 
Now 


 s(s — a)(s — b)(s — c) = 4 18(9)(6)(3) 


 s(s — a)(s — b)(s —c) = V9? X 22 x 3? 
s(s—a)(s—b)(s—c) =9x2x3 


s(s—a)(s —b)(s—c)=9x6 


VJ S(s — a)(s — b)(s —c) = 54 


J s(s —a)(s — b)(s —c) = §18(18 — 9)(18 — 12)(18 — 15) 


VJs(s—a)(s —b)(s—c) =V2xX9xXx9X2xX3x3 
Vs(s —a)(s —b)(s—c) =V9X9X2xX2x3x3 


CoS SS YS 


Ql: 
(i) 
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Ex # 4.3 
(a+ b)* =a* +b? + 2ab 
(a — b)* = a* + b? — 2ab 
a* —b? =(a+b)(a—b) 
(a+b)? + (a—b)2 = 2(a2 + b2) Q2, Q3(i) 
(a+b)? —(a—b)? = 4ab Q2, Q3(ii) 
(x+y)? + («—y)? = 2(x? + y*) QI, Q5 
(x+y)? -(«-y)? =4xy QI, Q4, Q5 
(u+v)*—(u-—v)? =4uv Q6 


Ex # 4.3 
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Find the value of x? + y? and xy, when: 
x+y=8, x-y=3 
Solution: 
xt+y=8 x-y=3 
To Find: 
x? + y* =? and xy =? 
x2 + y2 
As we have 
(x + y)* + (x— y)? = 2(x7 + y?) 
Put the values 
(4+ GB) = 267 +9") 
644+9 = 2(x?+y7) 
73 = 2(x7 +97) 
Divide B.S by 2 
Ta. 2? sy") 


2 2 
73 

EF eee 2 te ay? 

7 ee 

73 

2 ae 

x y 2 


xy 
Also we have 
(x+y)? —(x-y)* = 4xy 
Put the values 
(8)? — (3)? = 4xy 


64-9 =4xy 
55 = 4xy 
Divide B.S by 4 
55 4xy 
4° 4 
55 
a 

55 


ae 


(ii) 


(ili) 


Ex # 4.3 
x+y=10, x-y=7 
x+y=10, x-y=7 


To Find: 
x? ey? =? And xy =? 

x2 + y2 
As we have 


(x + y)* + (x— y)? = 2(x7 + y?) 
Put the values 
(10)? + (7)? = 2(x? + y?) 
100 + 49 = 2(x? + y”) 
149 = 2(x? + y?) 
Divide B.S by 2 
149 2(x? + y?) 


2 2 

149 

eg ee 

ap te 
149 

oar 


xy 

Also we have 

(x+y)? —(x-y)? = 4xy 
Put the values 
(10)? — (7)? = 4xy 
100 — 49 = 4xy 
51 = 4xy 
Divide B.S by 4 


x+y=11, x-y=5 
x+y=11, x-y=5 

To Find: 

x? + -y? =? and xy =? 

x2 + y2 

As we have 

(x + y)* + (x— y)? = 2(x7 + y?) 
Put the values 

(11)? + (5)? = 2(x? + y*) 


(iv) 
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Ex # 4.3 
121+ 25 = 2(x* + y7) 
146 = 2(x? + y’) 

Divide B.S by 2 
146 2(x?+ y?) 


2 2 
72 = 3" hy? 
ray = 73 


xy 
Also we have 
(x+y)? —(x—y)? = 4xy 
Put the values 
(11)* — (5)? = 4xy 


121-25 = 4xy 
96 = 4xy 
Divide B.S by 4 
96 4xy 
404 
24=xy 

xy = 24 


x+y=7, x-y=4 
Solution: 
x+y=7, x-y=4 
To Find: 
ie? ey? =? and xy =? 
x2 + y? 

As we have 

(x+y)? + (x—y)* = 2(x? + y?) 
Put the values 
CP tay = 2 +") 
49 +16 = 2(x* + y”) 
65 = 2(x? + y”) 
Divide B.S by 2 


2 2 
65 
eae ae 
aaa 4 
65 
eee 
x y 2 


xy 
Also we have 
(x+y)? —(x-y)? = 4axy 
Put the values 
(7)* — (4)? = 4xy 


Q?2: 


(i) 


Ex # 4.3 

49—-16=4xy 
33 = 4xy 
Divide B.S by 4 
33 4xy 
4° 4 
33 
has 

33 
xy = 1 


Find the value of a? + b? and ab, when 


a+b=7, a-—-b=3 

a+b=7anda—b=3 

To Find: 

a? + b* =? and ab =? 
a? + b? 

As we have 


(a+ b)* + (a—b)* = 2(a? +b”) 
Put the values 
(7)? + (3)? = 2(a? + b?) 
49 +9 = 2(a? +b”) 
58 = 2(a? + b”) 
Divide B.S by 2 
58 2(a* +b?) 


2 2 
29= aq? + b? 
a” + b? = 29 


ab 
Also we have 
(a+ b)? — (a— b)? = 4ab 
Put the values 
(7)* — (3)? = 4ab 


49 —9 = 4ab 
40 = 4ab 
Divide B.S by 4 
40 4ab 

Ae a 

10 = ab 

ab = 10 


Q2: 


(ii) 


Q3: 


(i) 


Chapter # 4 


Ex # 4.3 
Find the value of a? + b? and ab, when a+ 
b=9, a—b=1. 


Solution: 
a+b=9anda-—b=1 
To Find: 
a? + b* =? and ab =? 

a? + b? 
As we have 


(a+ b)? + (a—b)* = 2(a? + b”) 
Put the values 
(9)? + (1)? = 2(a? +b?) 
81+ 1 = 2(a? +b?) 
82 = 2(a? + b”) 
Divide B.S by 2 
82 2(a* +b) 


2 2 
41 =a? +h? 
a*+b*=41 


ab 
Also we have 
(a + b)* — (a— b)? = 4ab 
Put the values 
(9)? — (1)? = 4ab 


81 —1 = 4ab 
80 = 4ab 
Divide B.S by 4 
80 4ab 
4A 4: 

20 = ab 

ab = 20 


Ifa+b=10, a—b = 6, then find the value 
of a” + b?. 
Solution: 
a+b=10anda—b=6 
To Find: 
a? + b* =? 
As we have 
(a+ b)? + (a— b)* = 2(a? + b”) 
Put the values 
(10)? + (6)? = 2(a? + b?) 
100 + 36 = 2(a? + b?) 
136 = 2(a? + b?) 


Q3: 


(ii) 


Q4: 


Ex # 4.3 


Divide B.S by 2 
136 2(a? +b?) 


2 2 
68 = a? + b? 
a* + b? = 68 


Ifa+b=5, a—b= v17, then find the value 
of ab. 


a+b=S5anda—b=yV17 
To Find: 


ab =? 
Also we have 
(a+ b)? —(a—b)* = 4ab 
Put the values 


(5)? -(V17) = 4ab 


25-17 = 4ab 
8 =4ab 
Divide B.S by 4 
8 4ab 

4. 4. 
2=ab 

ab=2 


Find the value of 4xy when x + y = 17, 
x-y=5. 
x+y=17, x-y=5 
To find: 
4xy =? 
Also we have 
(x+y)? —(x—y)* = 4xy 
Put the values 
(17)? — (5)? = 4xy 


289 —25 = 4xy 
264 = 4xy 

OR 

4xy = 264 


Q5: 


Q6: 


Ex # 4.3 
If+y=1land x-y=3, 
find 8xy(x? + y?). 


Solution: 

x+y=11, x-y=3 
To Find: 

Bxy(x? +-y") =? 

As we have 


(x+y)? + (x—y)* = 2(x? + y?) 


Put the values 
(11)? + (3)* = 2(x7 + y”) 
124+ 9 = 2? + y7) 
130 = 2(x? + y?) 
2(x? + y*) = 130 — —equ(i) 
Also we have 

(x + y)* —(x—y)* = 4xy 
Put the values 
(11)? — (3)? = 4xy 
121-9 =4xy 
112 = 4xy 
4xy =112 — —equ(ii) 
Multiply equ (i) and (11) 
2(x? + y*) x 4xy = 130 x 112 
8xy(x* + y*) = 14560 


Ifu + v = 7 and uv = 12, find u —v. 


Solution: 

utv=7, uwv=12 

To Find: 

u—v=? 

As we know that 
(ut+v)* —(u—v)? = 4uv 

Put the values 

(7)? — (u—v)? = 4(12) 

49 —(u—v)? =48 

—(u—v)* = 48-49 

—(u-v)*=-1 

(u-v)? =1 

Taking square root on B.S 


Vu-vy = VI 


u-v=+1 


Chapter # 4 


Q1: 
(i) 


(ii) 


Ex # 4.4 


(a+b+c)* =a’? +b*+c*+2(ab+be+ca) 


QI, Q2, Q3 
2(x? +y? +2% —xy —yz— 2x) = 


ayy Po=Zrreeay 04,05 

2(a? + b? +c? — ab — bc —ca) = 

(a—b)*?+(b-—c)?+(c—a)? Q6 
Ex # 4.4 
Page # 112 


Find the values of a” + b? + c?, when 
a+b+c=S5andab+bc+ca=-4 
a+b+c=5andab+bc+ca=-—4 
To Find: 

a? + b*+c* =? 

As we know that 
(atb+c)* =a* +b? +c? + 2(ab+ be + ca) 
Put the values 

(5)* = a? +b* +c? + 2(-4) 
25=a*+b*+c*-8 
254+8=a?+b*+c? 

33 =a? +h? +c? 

a? + b* +c? = 33 


a+b+c=Sandab+ bc+ca=-—2 
a+b+c=S5andab+ bc+ca=-2 
To Find: 

a? + b* +c? =? 

As we know that 
(a+b+c)* =a’? +b*+c* +2(ab+ be+ca) 
Put the values 

(5)? = a? +b* +c* + 2(-2) 
25=a*+b?+c?—-4 
254+4=a?+b*+c? 
29= a? +h? +c? 

a? + b* +c? = 29 


Q2: 
(i) 


(ii) 


Q3: 
(i) 


Chapter # 4 


Ex # 4.4 
Find the values of a + b + c, when 
a’? +b? +c? = 38 andab+bc+ca=-1 
Solution: 
a? +b*+c* = 38andab+bce+ca=-—1 
To Find: 
a+b+c=? 
As we know that 
(a+b+c)* =a’? +b*+c*+2(ab+ be+ca) 
Put the values 
(a+b+c)? =38+2(-1) 
(a+b+c)* =38-2 
(at+b+c)? = 36 
Taking square root on B.S 


V(at+b +c)? = V36 


at+b+c=6 


a? +b? +c? =10 andab+bc+ca=11 
Solution: 
a*+b*?+c*=10andab+bce+ca=11 
To Find: 

a+b+c=? 
As we know that 
(a+b+c)* =a’? +b*+c* +2(ab+ be+ ca) 
Put the values 
(a+b+c)? =10+2(11) 
(a+b+c)? =10+4+22 
(a+b+c)? = 32 
Taking square root on B.S 


J(a+b+c)? = V¥32 
at+tb+c=vi16x2 
at+b+c=v16xv2 
atb+c=4v2 
Find the values of ab + bc + ca, when 
a? +b? +c? =56anda+b+c=12 
Solution: 
a? +b*+c* =56andat+bt+c=12 
To Find: 

ab+bc+ca=? 
As we know that 
(a+b+c)* =a’? +b*+c*+2(ab+ be+ca) 


(ii) 


Ex # 4.4 


Put the values 
(12)? = 56+ 2(ab + bc +ca) 

144 = 56 + 2(ab + bc + ca) 

Subtract 56 from B.S 

144 — 56 = 56— 56+ 2(ab + bc + ca) 
88 = 2(ab + bc + ca) 

Divide B.S by 2 

88 2(ab+bc+ca) 

a ge 
44=ab+bc+ca 

ab+bc+ca= 44 


a? +b?7+c? =12anda+b+c=5 
Solution: 
a?+b*+c%=12andat+b+c=5 
To Find: 
ab +bc+ca=? 

As we.know that 

(a+b+c)? =a* +b* +c? +2(ab+be+ca) 
Put the values 
(5)? = 12 + 2(ab + bc +. ca) 
25 = 12+ 2(ab + bc + ca) 
Subtract 12 from B.S 
25-12 =12-—12+2(ab + be + ca) 
13 = 2(ab + bc + ca) 
Divide B.S by 2 
13. 2(ab+bc+ca) 
2 


=ab+bc+ca 


a 
13 
2 


13 
ab + be + ca = > 


Chapter # 4 


Ex # 4.4 
Prove that x? + y* + y* —xy-—yz-zx= 


imag 2 Soe ae: 
(Te) +e) +Ge) 
2 q2 v2 

Solution: 

a? by? ey? = xy — ye — ee = 


A) +A +A 
R.H.S 
CF) +A +A 


ce a\2 _ 5)2 _ )2 
_@ y) rpc = esd = 


(V2) (V2) (2) 

x? +y*—2ey y2+27—2y2 2? +x*— 22x 
nt <n a ae 

x? + y* — 2xy+y?2 42% -—2yz4+2% +x? — 22x 
Ee 

2x? + 2y? + 22% — 2xy — 2yz — 2zx 
SE 

2(x? + y* +27 —xy — yz — 2x) 
a a 
=x*+4+y24+2*-—xy-yz-2x 


=L.H.S 


Write 2|x? + y? + y? — xy — yz — zx] as the sum 
of three squares. 
Solution: 


2[x?2 + y?2 + y2 —xy — yz— zx] 
2x? + 2y? + 227 — 2xy — 2yz — 2zx 
x? tx%*+y*+y2472% 427 —2xy — 2yz— 22x 
Re-arranging the terms 
x* + y? —2xy + y* +27 —2yz+ 2% +x? — 22x 
As we have 
a’? + b* — 2ab = (a— b)” 
Gay tg-2) tea)? 


Ex # 4.4 
Q | Find the value of 
#6 | a2 +b*+c* —ab—bc-—ca 
whena—b=2, b—c=3,c—a=4. 
Given that: 


a—b=2, 
To find 


a? + b? +c2 —ab —bc—ca=? 


b-c=3,c-a=4 


As we have 
2(a? + b* + c? — ab — bc — ca) = (a— b)* + (b—c)? + (ca)? 
Put the values 

2(a? + b*? +c? — ab — bc — ca) = (2)? + (3)? + (4)? 
2(a? +b? +c*-—ab—bc—ca) =4+9+16 
2(a? + b* + c* —ab — bc — ca) = 29 

Divide B.S by 2 
2(a°Ghw" +c? —ab—bc—ca) 29 


2 2 


29 
a* + b* +c’ — ab — be — ca => 


Ex # 4.5 
1. | (a+b)? =a? +b? +3ab(a+b) Q#I,7 
2.| (a—b)? =a? —b?—3ab(a—b) Q#2 


x3 + 5 + 3(x) (.) (x + -) Q#3 


«(et 2e 2am ()(e-don 


5. (30 ‘a | = 2703 + = +3(3a) (-) (32 + -) Q#5 


a 


w 
a 
tad 
a 
Re] Re 
ecmage 
w 
| 


6 (A =e -ebr-seo(A)le-d) oe 


7.| (u-—v)3 = u3 — v3 — 3uv(u —- v) Qu 
1? if i 
8. (a+-) =a? +—>+2(a) (-) Q#9 
a a a 
ie 1 1 
9. (a? +—) se ar 2(a*) (>) QH9 


0. (04d) =e ex@ (oe 


Ql: 
(i) 


(ii) 


(iii) 


Chapter # 4 


Ex # 4.5 


Page # 115 
Find the value of a* + b?, when 
a+b=4andab=5. 


Solution: 
at+b=4, ab=5 
To Find: 
a? + b? =? 
As we have 


(a+ b)? = a? + b? + 3ab(a+ b) 
Put the values 
(4)? = a? + b? + 3(5)(4) 
64 = a? +b? + 60 
Subtract 60 from B.S 
64 — 60 = a? + b? + 60 — 60 
4=a?+b3 
aa+b?=4 


a+ b= 3 and ab = 20. 


Solution: 
a+b =3andab = 20. 
To Find: 
a? +b? =? 
As we have 


(a+ b)? = a? + b? + 3ab(a +b) 
Put the values 
(3)? = a? + b? + 3(3)(20) 
27 = a? +b? +180 
Subtract 180 from B.S 
27 — 180 = a? + b? +180 — 180 
—153 =a? +b? 
a? + b? = —153 


a+b=4and ab = 2. 


Solution: 
a+b = 4andab = 2. 
To Find: 
a +p? =? 
As we have 


(a+ b)? = a? + b? + 3ab(a+ b) 
Put the values 
(4)? = a? + b? +: 3(2)(4) 
64 =a? +b? 4 24 


Q?2: 
(i) 


(ii) 


Ex # 4.5 
Subtract 24 from B.S 
64 —24=a?+b? + 24-24 
40 =a?+b? 
a? +b? = 40 


Find the value of a? — b?, when 
a-—b=5andab=7. 


a-—-b=5, ab=7 
To Find: 

a? — b? =? 
As we have 


(a — b)? = a? — b? — 3ab(a— b) 
Put the values 
(5)3 = a? — b? — 3(7)(5) 
125 = a? — b? — 105 
Add 105 on B.S 
125 +105 = a? —b? —1054+ 105 
230 = a? — b3 
a? — b? = 230 


a-—b=2andab=15. 


a-—-b=2, ab=15 
To Find: 

a? — hb? =? 
As we have 


(a — b)? = a? — b? — 3ab(a— b) 
Put the values 
(2)? = a? — b? — 3(15)(2) 
8 =a? — b? —90 
Add 90 on B.S 
8+90=a> —b?—-90+4+90 
98 = a? — b 
a? — b? = 98 


(iii) 


Q3: 


(i) 


Chapter # 4 


Ex # 4.5 
a—b=7 and ab = 6. 
Solution: 
a-—-b=7, ab=6 
To Find: 
a= p=? 
As we have 


(a — b)? = a? — b? — 3ab(a— b) 
Put the values 
(7)? = a? — b? — 3(6)(7) 
343 = a? — b? — 126 
Add 126 on B.S 
343 +126 = a? — b? — 1264126 
469 = a? — b3 
a? + b? = 469 


1 
Find the value of x? + a , when 


1 5 
bss 
x 


Solution: 
+-=-= 
ie x 2 
To Find: 
3 = 
As we have 
iv 3. 4 1 1 
(x +=) = Ft 3(x) (=) (x +=) 
x x x x 


Put the values 


3 
= 30 be 
x 2 


125 1 15 


15 
Subtract 5 from B.S 


125 15  , 1 15 15 
e go Mae og 
125-60 , 1 

. = 

1 

‘aes ARO 
—_— oa ae 

1 65 
xe 4+— = — 


(ii) 


Q3: 


(i) 


Ex #4.5 
1 
tto=2 
x 
x+-=2 
x 
To Find: 
1 
3 on 
x? + ae =? 
As we have 


1° 5, 4 1 1 
(x +=) =x += +3(x)(=)(x+=) 
x x x x 
Put the values 


1 
(2)? = x + =r 3(2) 
x 
1 
8= x3 + 73 +6 
x 
Subtract 6 from B.S 


1 
8-6=x?+—+6-6 
x 


1 
= 3 
2=x oar 
1 
3 = 
x eae 


1 
Find the value of x? — a , when 


1 3 
x--=r+ 
x 2 
_3 
ie x 2 
To Find: 
1 
3 = 
x ar aaa 
As we have 


(-2) = 2-5-2009 


Put the values 


a a oe 


eg * 43 2 


Add = on B.S 
i an re 
i232 ye og 


(ii) 


(iii) 


1 Z 7 
oS 3 
Solution: 


1 
x--= 
x 


To Find: 


7 
3 


As we have 


a ae | 
x x 


Put the values 


21 
3 


343 1 21 
27 x3 3 
21 
Add = on B.S 
Ome ee 3 1 21 
a in 
343 + 189 | 1 
7 0C~SSSC 
532 _ 4 1 
27 x3 
«dy 9532 
ry, 
1 
x--=— 
Solution: 
1 
r= = 
x 
To Find: 
. 1 
a 
As we have 
3 1 


Chapter # 4 


Q5: 


Put the values 


3 
(B) 2-5 


4 x3 
3375. , 1 45 
64. x3 4 
Add — onB.S 
3375 45  , 1 45 45 
a 4° 3 4! a 
3375+720. , 1 
i hoo 
64 x3 
4095 , 1 
64. x3 
, 1 _ 4095 
x3 64 


1 : 1 
If 3a+—=4,find 27a te 
a a 


Solution: 
1 
3a+-—=4 
a 
To Find: 
1 
27a? + = =? 
a 
As we have 


1\° 1 1 1 
(3a+—) = 27a? + — + 3(3a) (-) (3a+—) 

a a a a 
Put the values 


1 
(4)? = 27a? + a + 9(4) 


1 
64 = 27a? “3 20 
a 
Subtract 36 from B.S 
1 
64 —-—36= 27a* + = + 36 — 36 


1 
28 = 270° + 
a 


1 
270° + = 28 


Q6: 


Q7: 


Q8: 


Chapter # 4 


Ex #4.5 
If a 6, find x? z 
ae en Te 
Solution: 
: =6 
. 2x 
To Find: 
1 
3 =? 
. 8x3 
As we have 


3 
(«-3) = ga 9S) (a) 


Put the values 
1 3 
6)? = x? —-—~ -—-(6 
(6)? = x3 - 5-5 (6) 
216 a : 3(3) 
=x’? --—-——-- 
8x3 
1 
216 =x? —-—~ -9 


8x3 
Add 9 on B.S 


1 
216+9 =x? —-—~-94+9 
" 8x3 


225 = x3 -— 
- 8x3 


3 : 225 
x? —-——_- = 
8x3 


If a + b = 6, show that a? + b? + 18ab = 216. 
Solution: 
a+b=6 

To Prove: 

a? + b? + 18ab = 216 
As we have 

(a+b)? = a? + b? + 3ab(a+ b) 
Put the values 
(6)? = a? + b? + 3ab(6) 
216 = a? +b?4+18ab 
a? + b? + 18ab = 216 


If u — v = 3 then prove that u? — v3 — 9uv = 27. 


Solution: 
u-v=3 
To Prove: 
u> — v3 — 9uv = 27 
As we have 


3 


(u— v)? = u3 — v3 — 3uv(u— v) 


Q9: 


Ex #4.5 


Put the values 
(2)? = a? — b? — 3(15)(2) 
8 =a? — hb? —90 

Add 90 on B.S 

8+ 90 =a? —b?-90+90 
98 = a? — b? 

a? — b? = 98 


1 1 
If a+ — = 2, find the values of a? per 
a a 
1 
a+ wets 
a a 


Given 


To prove 


1 
2 = 
a toe 


1 


4 
a*+—=? 
a* 
1 
ae+— =? 
a 


As we have 
2 


(+3) =a evr (Q 
oe oe ae cole 
Put the values 


1 
(2)2 = a? + a) + 2 
a 
1 
A= a? + at 2 
a 
Subtract 2 from B.S 


1 
4—-2=a?+-— +2-2 
a 


1 
— we 
2=a Lr) 
1 
2 = 
a oS 


Now take square on B.S 


(+a) a 
2 


(a*)? + (=) + 2(a’) (=) =A 


a 


i 
a*+—7+2=4 
a 


Chapter # 4 


Ex #4.5 
Subtract 2 from B.S 


1 
a*+—+2-2=4-2 
a 
1 


4 _ 
a rr a 


1 
Nowa? +-5 
a 


Also we have 
3 


(a8) =o bene (8)(043 


Put the values 
1 
(2)? = a? +5 + 3(2) 
a 
1 
8= a3 + 73 +6 
a 
Subtract 6 from B.S 


1 
8—-6=a*+-,+6-6 
a 
1 
= 42 
2=a Te 
1 
3 = 
a ta 
Hence 
1 1 1 
2 — 74 = 75 = 
a ary eel + za t= 2 


Ex # 4.6 
a? + b? = (a+b)(a? — ab +b”) 
a? — b? = (a—b)(a? +ab +b”) 


othe (er-o() 
ohe(s(erdro() 


(x+y)? -—xy+y*) =x3+y? 
Ge= Wie xy Fy?) =a = y? 
(x+y)(e—y) =x?-y? 


Q1: 


(ii) 


(iii) 


(iv) 


Ex # 4.6 


Page # 118 

Find the following product. 

(a—1)(a*+a+1) 

(a—1)(a?+a+1) 

= (a—1)[(a)? + (2)) + (D7) 

As we know that 
(a — b)(a” + ab + b”) = a? — b? 
Herea =aandb=1 
So 
= (a)° — (1)° 
=a?-1 

(3 — b)(9+ 3b + b?) 

(3 —b)\(9+ 3b +b?) 

= (3 — b)[(3)? + (3)() + (6)?] 

As we know that 
(a — b)(a” + ab + b”) = a® — b? 
Herea = 3andb=b 
So 
= (3)° — (b)° 
=27=—pb* 


(8 + b)(64 — 8b + b?) 
Solution: 

(8 + b)(64 — 8b + b?) 

= (8 + b)[(8)* — (8)(b) + (b)*] 

As we know that 
(a+ b)(a* — ab + b”) = a? + b? 
Here a = 8andb=b 
So 
= (8)° + (b)° 
= 512+b? 

(a+ 2)(a? —2a+4) 
Solution: 

(a+ 2)(a? —2a+4) 

= (a + 2)[(a)* — (a)(2) + (2)7] 

As we know that 
(a+ b)(a” — ab + b”) = a? + b? 
Herea =aandb=2 
So 
=(a) (2) 
=a>?+8 


Q2: 
(i) 


(ii) 


(iii) 


Ex # 4.6 
Find the following product. 


(p+) (4p? +2,-1) 
PY op)? ap? 


Solution: 


(2 *79)(w** : 4 


Chapter # 4 


(p+ 5) [en? + ant - 2) (= x) 


As we know that 


(+3)(#+2- (9) 


aa 


Gra 


AS we a 


(x-= (a “1 dseo() 
: -(s) =) 


27, 8 


= BP ap 


1\/.,. 1 


Solution: 


(3 ~) (9p? jee ;+1) 


3 
SX +a 
x3 


)Gp 
c-2Ne ) 2) «QNl2) 


(3p - =) (3p)? + Anyi + (3p) (=) 


As we know that 


(«-2)(# ++ (9) 


1 
=x%-= 
x 
1 
=x3-— 
x 


(iv) 


Q3: 
(i) 


So 
1\3 
3 { 
= (3p) (=) 
| 
27p? 
(s+ &) (050 +3592) 
P’ Sp 25p? 
(9-5) 250" 3s -1) 
- a 


(sp+z z,) (Gn? + yt - 6») (= =) 


As we know that 


(eN(erd-eQ))-er8 


So 
3 


= 6p)" + (=) 
Sp 
1 
= 125p? + —— 125p3 
Find the following continued product. 
(x? — y*) (x? — xy + y?)(x? + xy + y”) 
P= )G* aay ty bay ey") 
Using a? — b* = (a+ b)(a— b) 
= (x+y) — y)(x? — xy + y*)(x? + xy + y*) 
Arrange it 
= (xt y)(x? —xy + y*)(x — y)(x? + xy +) 
By Using Formulas 
= (x* + y*)(xF — y*) 
Again by Formula 
= P= 
= x6 — y6 


(ii) 


iii. 


Chapter # 4 


Ex # 4.6 

(x + y)(x — y)(x? + y?)(x* + y*) 
Solution: 
Qe -—Ve tye ty) 

Using Formula (a + b)(a — b) = a? — b? 
=p Geto Oty) 
Again by Formula 
ery lee ee) 
=y Ie +97) 
Now again by Formula 
se eee © 
x8 — 8 


(2x — y)(2x + y)(4x? — 2xy + y?)(4x? + 2xy + y?) 

Solution: 

(2x — y)(2x + y)(4x? — 2xy + y”)(4x? + 2xy + y?) 

Arrange it 

(2x — y)(4x?2 + 2xy + y*)(2x + y)(4x? — 2xy + y?) 

(2x — y)[(2x)? + (2x)(y) + (y)?7] (2x + y)[(2x)? — (2x) (7) + G)?] 
As (x — y)(x? + xy + y”) = x3 -y? 


and (x + y)(x? -xy+y*) =x3 + y3 
(axe = Oy litany") 
(8x° — y*)(8x* + y*) 
Using Formula (a + b)(a — b) =a? — b? 
(ax7)° =r) 
64x° — y® 


(x — 2)(x + 2)(x? — 2x +4)(x?2+2x+4) 
Solution: 
(x — 2)(x + 2)(x? — 2x + 4)(x? + 2x 4+ 4) 
Arrange it 
(x — 2)(x? + 2x + 4)(x + 2)(x? — 2x + 4) 
(— DiC?’ +2) + 27 le+ 2ley—-@@)+@)7] 
As (x — y)(x? + xy + y”) = x3 -y? 


and (x + y)(x? -xy+y*) =x3 + y3 
[(aP= Gra +2)? 
(x3 — 8)(x3 + 8) 
Using Formula (a + b)(a — b) = a? — b? 
(x*)? — (8)? 
x° — 64 


Q4: 


Q5: 


Ex # 4.6 
Find the product with the help of 


formula. (Vx — Jy )(x + Jxy +y) 


(vx — Jy )(x + Vxy + y) 
= (vx — 9) [(W%)" + (WW) + WY] 
As (x — y)(x? + xy + y”) = x3 —y3 


= (vx)* - (Jy) 


Simplify with the help of formula. 
(xP + yt) (x2P = xPy4 + y?4) 


CP ty Ger ney? 4477) 

= (x? + yy) (GP)? — GPG) + &)?] 
As (x + y)(x? —xy+y”) =x3 + y3 
=(aF)? OP)? 


= x3? + y%? 


Examples Page # 116 and 117 


lil. 


Ql: 


(i) 


(ii) 


(iii) 


(iv) 


Chapter # 4 


Ex # 4.7 
SURDS 
A number of the form of ‘Va is called Surd, where a 
is a positive rational number. 
A number will be a surd, if 
It is irrational 
It is a root 
A root of a rational number. 
Examples: 
V3 and V5 + V3 
In the above examples, both are irrational numbers. 
First number is a root of rational number 3, whereas 


the second number is a root of irrational number 


5+ V3. 

Thus V3 is a surd and V5 + V3 is not a surd. 

V8 is not a surd because its value is 2 which is 
rational. 

Vv—-2 ; /—3 are not surds because —2 and — 3 are 
negative. 


Conjugate of Surds 
The conjugate of aVx + by isavx — b,/y. 
Similarly the conjugate of 5 + V3 is 5 — V3 


Ex # 4.7 


Page # 122 
State which of the following are surd quantities 


81 


As 81 is a rational number and the result is irrational. 
So it is surd. 


a+ V5 


As 1+ V5 is irrational. 
So it is not surd. 


is 


As V5 is irrational. 
So it is not surd. 


V32 


As 32 is a rational number and the result is irrational. 
So it is surd. 


(v) 


(vi) 


Q?2: 


(i) 


(il) 


(iii) 


Ex # 4.7 


1 
As 77 is irrational. 
So it is not surd. 


V¥1+7? 


As 1+ 77? is irrational. 
So it is not surd. 


Express the following 
possible surds. 


v12 


v12 
V2x2x3 
V2? x3 
V22v3 


as the simplest 


mR} Oo] OA} Re 


V48 
V2X2xX2xX2x3 
V 22 x 22 x3 
V22\/22V3 

2 x 2V3 

4V3 


= 
N 


v240 


V240 
V2xX2xX2xX2x3x5 
V22x22x3x5 
V22,/22V3 x5 

2x 2V15 

4V15 


Q3: 
(i) 


(ii) 


(iii) 


(iv) 


Q4: 
(i) 


Chapter # 4 


Ex # 4.7 
Simplify the following surds. 
(2 — V3)(3 + V5) 
Solution: 
(2 — V3)(3 + V5) 
2(3 + V5) — V3(3 + v5) 
6 + 2V5 — 3V3 —vV3x5 
6 + 2V5 — 3v3 - v15 


(v3 — 4)(V2 +1) 
Solution: 

(V3 — 4)(v2 + 1) 
V¥3(v2 + 1) — 4(v2 + 1) 
V¥3x2+4+1V3-—4v2-4 
V6 + V3 - 4V2 —4 


(v2 + V3)(V5 + v2) 

Solution: 

(v2 + V3)(v5 + v2) 

V2(v5 + V2) + V3(V5 + v2) 
V2x54+V2x24+V3x54+V3x2 
¥10+2+V15+V6 


(3 — 2V3)(3 + 2v3) 

Solution: 

(3 — 2V3)(3 + 2v3) 

Using Formula: (a + b)(a + b) = a? — b? 
So 


(3)? - (2v3)" 
9 — (2)2(v3) 
9 — 4(3) 
9-12 
-3 
Rationalize the denominator and simplify. 
1 
v7 
1 
v7 


(ii) 


Ex # 4.7 
Multiply and divide by V7 
1 v7 
V7 Vi 
1V7 


Gii) | —=—_ 


V2-1 

Multiply and divide by V2 + 1 
1 v2+1 

=. 44 

1(v2 + 1) 

(v2)" - a 

V2+1 

2=4 

V2+1 


(iv) 


(v) 


Q5: 


Chapter # 4 


Ex # 4.7 
5 


24+V5 


Solution: 
5 


2+V5 
Multiply and divide by 2 — V5 

5 2S 
2+V5 2-5 
5(2 — v5) 
(2)? - (v5) 
5(2- v5) 
4—5 
5(2- v5) 

-1 
—5(2 - v5) 
oS 
¥5—-2 v54+2 


Solution: 
1 1 


W5—2 W542 

1(v5 + 2) +1(v5 —2) 
(v5 — 2)(V5 + 2) 

v5+2+V5-2 
(V5) -(2) 

v5 +V5 

5-4 


2v5 


1 1 
If x = V5 + 2, find the value ofx+— and x? 3 


Solution: 


x=v54+2 
To find: 


1 j 1 
x+—=?andx hs 
x x 


Ex # 4.7 
Multiply and divide by V5 — 2 


11 v5-2 
i SEO 45 ao 
i _..1W5=2) 
x (v5 + 2)(v5 —2) 
a. No=2 
* (V5) - @» 
1 v5-2 
x 5-4 
L A5=2 
x 1 
Eedsey 
x 
Now 
xh = (v5 +2) + (V5 -2) 
—=V54+2+v5-2 
ga ods 
x 


Taking Square on B.S 
1y7 2 
(x + -) = (2v5) 
1 1 2 
5. 4 
x 
1 
a er 5 +2=20 


Subtract 2 from B.S 
1 

x? +—+2-2=20-2 
x 


1 
x? + = 18 
x 


Answers: 


Q6: 


Chapter # 4 


Ex # 4.7 
1 1 
If x = V2 + V3, find the value of x — 2 and x? + 2 


Solution: 
x=V¥2+V3 
To find: 
1 1 
x —— =?andx? +— =? 
x x 
J 
x J2++3 
Multiply and divide by V2 — V3 
_ 1 v2—v3 
~y2+V3 V2-v3 
: 1(v2 — v3) 
(V2 + V3)(2 - V3) 
_ 2-3 
(v2) - (v3)" 
_v2-13 
~ 2-3 
_ 2-13 
a os 
= —(v2- v3) 


= —V2 +3 


RlRP RIP 


1 
x 


ZRIRPRIP RIP RIB 


fe) 
= 


x ~~ = (v2+V3) ~(-v2+V3) 
x-—=V2+V34V2-V3 


1 
x——=2v2 
nd 
Taking Square on B.S 


2 
(«-3) = @) 
1 1 
x? + -2(@)(=) = @)?(v2)' 
x? pete 2 = 4(2) 
x 


1 
x?+—-2=8 
x 


Q7: 


Ex # 4.7 


Add 2 on B.S 


ii 
pet 2a ea? 
x 


1 
x? a. = 10 
x 
Answers: 
x——=2V2 
x 
1 
x? = 10 
x 


If x = 5 — 2V6, find the value of 
1 ae | 

x+—-—andx FS 
x x 


x=5-2vV6 
To find: 


1 ae. 
x +—=?andx*°+— =? 
x ed 


i. a 
x 5-26 

Multiply and divide by 5 + 2V6 
1 1 5 +2v6 

x 5-2V¥6 5+2V6 

1 —-1(5 + 2V6) 

x (5—2vV6)(5 + 2v6) 
1 5+2V6 

* (5)? - (2v6)" 

1  5+2V6 

X 25 — (2)2(v6) 

1 5+2v6 

x 25—(4)(6) 

1 5+2Vv6 

x 25-24 

1 5+2Vv6 

x 1 

il 

—~=5+2V6 

x 


Qs: 


Chapter # 4 


Ex # 4.7 
Now 


x+—= (5—2v6) + (5 +2¥6) 


1 
x+—=5-2V6+5 + 2Vv6 


1 
cp — = 10 
x 


Taking Square on B.S 
2 


1 
(x + -) = (10)? 
x 
5,1 1 
x? + +2(2)(=) = 100 
x x 
1 
x? +—+2= 100 
x 
Subtract 2 from B.S 


1 
x? + >+2-2=100-2 
x 


1 
x? + 72 = 98 
x 
Answers: 
1 
cp == 10 
x 
1 
x? + 72 = 98 
x 
1 
If x= find the value of x —= and 
af 2 = 
1 
2 
x se 7 
Solution: 
1 
x = —— 
¥2—-1 
To find 


1 Pare | 
x——=?and x* +— =? 
x x 


Now 

il 

eee ee | 

x 

1 1 

x V5+2 

Multiply and divide by V5 — 2 
| 1 V¥5-2 


= ae 
x V5+2 v5-2 


Ex # 4.7 
1- dWs=2) 
x (V5 +2)(v5 —2) 
1 v5-2 
* (v5) - (2)? 
1. ¥5=2 
x 5-4 
1 v5-2 
x 1 
ae ee 
x 
Now 


x-—=(v2+1)-(V2-1) 


1 
ee a tae Oe 


1 
x--~=2 
x 


Taking Square on B.S 
2 


1 
(3 a 
x. 
1 1 
x? +5 - 20) (-) = (2)2 
1 
x? Ta 2=4 
x 
Add 2 on B.S 


1 
x?+—-24+2=4+2 
x 


1 
2 = 
x tao 
Answers: 
x--~=2 
x 
1 
2 _— 
x +6 


Q9: 


Chapter # 4 


Ex # 4.7 


1 
If x = V10 + 3, find the value of x — 2 and 
1 
2 
x +32 


Solution: 
x=v10+3 
To find 
1 1 
x —— =? and x? +— =? 
x x 


Now 
1 1 


x V10+3 

Multiply and divide by V10 — 3 
at , 410-3 

~ ¥10+3 v10—3 

_ 1(V10 - 3) 

~ (V10 + 3)(V10 — 3) 

_ _v10-3 
(VI0)° - (3)? 


RlRP RIP 


ele 


= 
Re 
S| 3) 
| | 
w Plow 


Sl |e 


Slr RlR RIlR 


| 
Ww 


Now 
1 
x —— = (v10 + 3) - (v10 -3) 
1 
x—~=V10+3—V10+3 


1 
eS eke 


1 
x--~=6 
x 
Taking Square on B.S 


(2) -o 


ae 1 
x + ~2()(=) = 36 
x Os 


Q10: 


Ex # 4.7 


1 

x2 + 5-2 = 36 
x 

Add 2 on B.S 


i 
x? +—-24+2=36+2 
x 


1 
x? cS. = 38 
x 
Answers: 
x--=6 
x 
1 
x? a a = 38 
x 


1 
If x = 2 — V3, find the value of x* + a 


x=2-v3 
To find 


1 , 1 
x+-—=?andx a er aes 
x x 


Now 

i 4 

x Fails 
Multiply and divide by 2 + V3 
1.1 2B 
x 2-3 2+V3 
1 =: 1(2 + V3) 
x (2-¥3)(2 + V3) 
1 2+¥3 

* (v3) 

1 2+v3 

x 4-3 

1 2+V¥3 

x 1 

i 

—=2+V3 

x 

Now 


x+—= (2-3) + (2 +03) 


1 
x+—=2-V3 42+ v3 


Ex # 4.7 
1 
x+—=2+2-v3 + v3 
1 
x+—-=4 
Pd 
Taking Square on B.S 
1 2 
(x+=) =@? 
x 
i. 1 
x? +5 +42(a)(=) = 16 
at a 
5 yt 
x*+—>+2=16 
x 
Subtract 2 from B.S 


1 
eb e216 2 
x 


2 — 


Again take the square on B.S 
2 


| 
(x27+5) = «04? 
4 1 2 1 
1 
x4+—7+2=196 
x 
Subtract 2 from B.S 
1 
x4+—7+2-2=196-2 
x 


1 
x4 + —= = 194 
x 
Answer: 


1 
x*+—= 194 
x 


Chapter # 4 


Q2: 


Q3: 


Q4: 


Review Exercise # 4 


Page # 124 

_  ... 12x*y> 15a>b4 

Simplify 25a2bt Text? 
12x*y> 15a°b* 
25a°b* 16x72 


Evaluate forx =2 


2x 
x2-x+1 
2x —3 

x2—x4+1 

Put the value 

2x —3 2(2) —3 
x2—x+1 (2)2?—-(2)+1 
2x —3 4-3 
x2—-x+1 4-241 

2x —3 1 
axel 24 

2x —3 1 


x2—-x4+1 3 


Find the value of x? + y* and xy 
whenx+y=7, x-y=3. 
xt+y=7,x-y=3 


To Find: 
x? + y* =? and xy =? 

x2 +4 y? 
As we have 


(x+y)? + (x—y)? = 2(x? +y’) 
Put the values 
OF tO =20F ey") 
49+9 = 2(x?+y?) 
58 = 2(x? + y”) 


Q5: 


Q6: 


Chapter # 4 


Review Ex # 4 
Divide B.S by 2 
58 2(x? + y’) 


2 2 
29 = x7 4+" 
29] 9° oy" 
xy 
As we have 


(x+y)? -—(x-y)? =4xy 
Put the values 
(7)? — (3)? = 4xy 


49-9 =4xy 
40 = 4xy 
Divide B.S by 4 
40 4xy 
40 4 

10 =xy 

xy = 10 


Find the value of a + b + c when 

a’? + b? +c? = 43 andab+ be+ca=3. 
Solution: 

a? +b*+c*=43 andab+bc+ca=3 
To Find: 

a+b+c=? 

As we know that 

(a+b+c)* =a? +b? +c* + 2(ab+.be + ca) 
Put the values 

(a+b+c)? = 43 + 2(3) 

(a+b+c)? =434+6 

(a+b+c)? =49 

Taking square root on B.S 


V(at+b+c)?2 = V49 


at+b+c=7 


Ifa+b+c=6anda? + b? + c? = 24, then find 
the value of ab + bc+ca 
Solution: 
at+b+c=6anda?+b*+c? = 24 
To Find: 
ab+bc+ca=? 
As we know that 
(a+b+c)* =a? +b? +c? +2(ab+be+ca) 


Q7: 


Review Ex # 4 
Put the values 
(6)? = 24 + 2(ab + bc + ca) 
36 = 25 + 2(ab + bc + ca) 
Subtract 24 from B.S 
36 — 24 = 24— 24+ 2(ab + be + ca) 
12 = 2(ab + bc + ca) 


Divide B.S by 2 
12. 2(ab + be + ca) 
—_ 2 


6=ab+bc+ca 
ab+bc+ca=6 


If 2x — 3y = 8 and xy = 2, then find the 
values of 8x? — 27y°. 


2x —3y = Band xy =2 
To Find: 

8x? —27y? =? 
As we have 


(2x — 3y)* = (2x)? — (By)? — 3(2x)(3y) (2x — 3y) 
Put the values 
(8)? = 8x3 — 27y3 — 18xy(8) 
512 = 8x3 — 27y? — 18(2)(8) 
512 = 8x3 — 27y? — 288 
Add 288 on B.S 
512 + 288 = 8x3 — 27y? — 288 + 288 
800 = 8x3 — 27y3 
8x3 — 27y? = 800 


Qs: 


Q9: 


Chapter # 4 


Review Ex # 4 
Find th d (J > \ (5 ee +1) 
in e produc 5% re 25% 16x2 


Solution: 


(- (5 ‘ 25 +1) 
5 4x) \25~ ~ 16x? 
2 


(Db) +Q+QEQ) 
(-Y(ers+oQ)-2-3 
-(&)-() 


64 125 


=. ge a 
125°  64x3 


1 1 
Find the value of x? + a ,when x + = 8 


Solution: 

x+-=8 

x 
To Find: 
1 
3 = 

x? + oo ? 

As we have 


1 2, 4 1 1 
(x +=) =x +5 +3(@)(=)(x+5) 
x x x x 
Put the values 


8)? = x24 43(8 
(8)? =x? +5 +360) 
1 
512=x° ++ 24 
x 
Subtract 24 from B.S 
1 
512—24=x° + +24-24 
x 
1 
488 = x3 + 
x 


1 
x3 +— = 488 
x 


Q10: 


Review Ex # 4 
Think Trick 
oo 2x? x 1 
Simplify ~-16 “aa aa 
2x7 x a 
x*-16 x2-4° x42 
2x7 1 x 
xt—16 x+2 x24 
2x 1 x 
(@y-Ge f62 GEDG=D 
24" 1(x-—2)-x 
(x2 +4)(x2 -—4) (x+2)(x -2) 
2x? x-2-x 
(24D? —-4) + Da-D 
2x? x—-x-2 
@2+h@2—-4)' x2—4 
2x? —2 
@4)Gl=a) =a 
2x? 2 


(x2 +4)(x2-—4) x2 —4 
2x? — 2(x? + 4) 
(x2 + 4)(x? — 4) 


2x* —2x*-8 
(xe Je =A )e 
—8 
x* —16 


(i) 
(ii) 


Chapter #5 


UNIT #5 


FACTORIZATION 


Ex #5.1 

Factorization 
Writing an algebraic expression as the product of 
two or more algebraic expressions is called 
factorization of the algebraic expression. 
Example 

5x + 10x2 = 5x(1 + 2x) 
Here 5x and 1 + 2x are called factors of 
5x + 10x?. 
Type 1: ka+kb+ kc 
Common Techniques 


{minus ig common SILT minus be Wert 
Lente sign £ terms 7c common 
—2x3 + 12y —7z = —(2x3 —-12y +72) 
S tuiinetT Ut table fi constants £ terms eh 
_£yicommon 
4x3 — 24y + 64 = 4(x3 — 6y + 16) 
2s power Feu dn variable <@ Liu terms ei 
Bay. common 4variable 
4x3 — 5x* + 3xy = x(4x? — 5x + 3y) 
Example: 
—4x3 + 24x2 — 64x = —4x(x? — 6x + 16) 
Example 1: 
15 + 10x — 5x? = 5(1 + 2x — x”) 
12x72 — 20x? y = 4x*y(3y — 5x) 


Type 2: ac + ad + bc + bd. 

Example 2: 

Factorize a2 — ab — 3a+ 3b 

Solution: 

a* —ab—3a+3b Making two pairs/groups 
Taking common from each group 
=a(a— b) —3(a—b) 


=(a—b)(a—3) As(a—b)isacommon 


(i) 
(ii) 
(iii) 


Ex #5.1 


Type 3: a? + 2ab + b? 
Example 3: 


x? + 8x + 16 = (x)? + 2(x)(4) + (4)? 
x? 4+8x+16=(x+ 4)? = («+ 4)(x4+4) 


25y? — 30y + 9 = (Sy) — 2(5y)(3) + (3)? 
25y? — 30y + 9 = (Sy — 3)? = (Sy — 3) (Sy — 3) 


Type 4: a? — b? 
Example 4: 


x? —16 = (x)* - (4)? = («+ 40-4) 

9a” — 25 = (3a)? — (5)? = (3a + 5)(3a—5) 
6x* — 6y* = 6(x* — y*) 

6x* m6y* = 6[(x7)? — (y?)?] 

6x4 — 6y* = 6(x? + y*)(x? — y?) 

6x* — 6y* = 6(x? + y*)(x + y)(x—y) 


Type 5: a? + 2ab + b? — c? 
Example 5: 

Factorize a2 + 4ab + 4b? — c? 
a? + 4ab + 4b2 — c? 

= (a)? + 2(a)(2b) + (2b)? — c? 
= (a+ 2b)* —(c)? 
=(a+2b+c)(a+2b—c) 


Example 6: 

Factorize a2 — b? + 2b—1 

a? —b*+2b-1 

= a? — (b? — 2b +1) 

= a* — {(b)* — 2(b)(1) + 4)7} 
=a’-—(b-1)? 
={a+(b-—1)Ha-(b—1)} 
(a+b—-1(a—b +1) 


Q1 


Q2 


Q3 


a4 


Q5 


Exercise# 5.1 


9s*t + 15s7t3 — 3s7t? 
Solution 

9s7t + 15st? — 3s7t? 
Take common 3s2t 

= 3s*t(3 + 5t? - t) 


10a*b3c* — 15a*b*c? + 30a*b3c? 
Solution 

10a*b3c* — 15a?b2c? + 30a*b3c? 
Take common 5a’b?c? 

= 5a*b*c?(2bc? — 3a + 6ab) 


ax—a-x+1 
Solution 
ax—-a-x+1 

Taking common 

= a(x —1)-1(« - 1) 
Taking common 
=(@-1)(@-1) 


x* — 2y3 — 2xy* + xy 
Solution 

x? — 2y3 — 2xy* +xy 
Arrange it 

=x° +xy = 2xy? = 2y? 
Taking common 
=a) —2y" ety) 
Taking common 

= (x+y) — 2y”) 


4x27 +445 
x 
Solution 


1 
4x? +44 72 
x 
i iy? 
= (2x)? + 2(2x)— + (-) 
x x 
As we know that 
=a°+2ab + b* = (a+b)? 


1\2 
(2x +=) 
x 


Chapter #5 


Q6 


Q7 


Qs 


4(x + y)? —20(x+ y)z+ 2527 
Solution 
A(x + y)* — 20(x + y)z + 252? 
= [2(x + y)]? — 2[2(x + y)](5z) + (52)? 
As we know that a? — 2ab + b? = (a — b)? 
= [2(x + y) — 52]? 

4 4 


x y 


yt xt 
Solution 


_ 6? _G?y 
~ (y2)2 (x2)? 


(3) -@) 


Using Formula a2 — b? = (a + b)(a — b) 
y2\ (x2 -y? 
ta)(e-®) 
y*\ [(x\? _ 
(G+2)|6) -O) 
Using Formula a” — b? = (a + b)(a — Db) 


eee 
Ve tay Tally x 


2x? — 288 

Solution 

2x? — 288 

Taking common 

= 2(x* — 144) 

= 2[(x)? — (12)?] 

Using Formula a” — b? = (a + b)(a — b) 
= 2(x + 12)(x — 12) 


x2 
ye 
x2 
yet 


10h] 


Q10 


Qi 


Q2 
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1—u? +2uv—v? 

Solution 

1 — (uw? — 2uv + v?) 

Using Formula a? — 2ab + b? = (a — b)? 
=) (a=) 

Using Formula a2 — b? = (a + b)(a — b) 
=[1+ @-v)|[1-@-v)] 
=(1+u-—v)(1—-utyv) 


25a*b* — 20abc + 4c? — 16d? 
Solution 

25a*b? — 20abc + 4c? — 16d? 

Using Formula a? — 2ab + b? = (a — b)? 
= (5ab)? — 2(5ab)(2c) + (2c)* — (4d)? 
= (5ab — 2c)* — (4d)? 

Using Formula a” — b? = (a + b)(a — Db) 
= (5ab — 2c + 4d)(Sab — 2c — 4d) 


Exercise# 5.2 


xt + 64 
Solution 
x* + 64 
= (x7)? + (8)? 
Add and Subtract 2(x7)(8) 
= (x7)? + (8)? + 2(x*)(8) — 2(x?)(8) 
Using Formula a? + b? + 2ab = (a+ b)? 
= (x? + 8)* — 16x? 
= (x? + 8)? — (4x)? 
As a? — b? = (a+ b)(a—b) 
= (x7 + 8+ 4x)(x? +8 -— 4x) 
= (x? + 4x + 8) (x* — 4x + 8) 
4x* +81 
Solution 
4x* + 81 
= (2x7)? + (9)? 
Add and Subtract 2(2x7)(9) 
= (2x7)? + (9)? + 2(2x7)(9) — 2(2x7)(9) 
Using Formula a? + b? + 2ab = (a + b)? 
= (2x7 + 9)? — 36x? 
= (2x? + 9)? — (6x)? 
As a? — b? = (a+ b)(a—b) 
= (2x2 + 9+ 6x)(2x? + 9 — 6x) 
= (2x? + 6x + 9)(2x* — 6x + 9) 


Q3 


Qa 


Q5 


a* + a*b? + b* 

Solution 

a* +a*b? + b* 
=a*+b*+ ab? 

= (a*)? 4 (b*)? ae az b2 
Add and Subtract 2(a”)(b7) 
= (a2)? + (b?)? + 2(a2)(b2) — 2(a2)(b2) + a2b? 
Using Formula a? + b? + 2ab = (a + b)? 

= (a? + b*)? — 2a*b? + a*b? 

= (a? 4 b?)? a a*b2 

= (a? + b*)? — (ab)? 

As a? — b? = (a+ b)(a—b) 

= (a? + b* + ab)(a? + b? — ab) 


x4 4+x741 

Solution 

xt 4x741 

=s7 41424 

= (9) + Cl)? a2 

Add and Subtract 2(x7)(1) 

= RX + (1)? + 2@:7)0) = 207) + x? 
Using Formula a? + b* + 2ab = (a+ b)? 
= (x7 $1)? = 247 +27 

= (x* +1)? —x? 

As a? — b? = (a+ b)(a—b) 

= (x2 +14+x)(x2 +1-x) 

= (x7 +x+4+1)(x? -—x+4+1) 

x8 4 x441 

Solution 

x8+xt41 

=x®4+1+4+x7+ 

= (x*)? + (1)? + xt 

Add and Subtract 2(x*)(1) 

(x*)? + (1)? + 2(%*)(1) — 2(%4)() + x4 
Using Formula a? + b? + 2ab = (a +b)? 

(x* +1)? — 2x4 + x4 

(x* + 1)? — x4 

(x4 + 1)? = (x?) 

As a? — b? = (a+ b)(a— b) 
(x*4+14+x7)(x*+1—- x?) 

[(x?)? + (1)? + x?](x4 +1 -— x?) 

Ge??? se 2 a ee i) ee ee ae) 


Q6 


Q7 
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Using Formula a? + b? + 2ab = (a + b)? 

= [(x? +1)? — 2x? + x7] (e* + 1 =x?) 

= [(v? 4:1)? = 27107 + 1— x?) 

As a? — b? = (a+ b)(a—b) 

= [(x7 +14 x)(x? +1-—x)](x*+1- x?) 
= [(x? +x 41) (x? —x +1)](x* -— x? +1) 


4 1 
x ope aad 
Solution 
1 
4 
x Lr ae 


1 2 
= (x2)? +(S) -7 
x 
Add and Subtract 2(x) (<) 
147 1 1 
= G8 +(S) +26%(3)-269(3)-7 
Using Formula a? + b? + 2ab = (a+ b)? 


As a? — b? = (a+ b)(a—b) 
1 1 

= (x7 +543)(x?+5-3) 
x x 


4 1 
81x* 4+ ia 


Solution 


— 14 


81x* + — 14 


81x4 
2 


1 
=(9x")? (5) —14 
(Ox-)> 5x2 
2 1 
Add and Subtract 2(9x~*) (=) 


= (9x2)? 4 e) + 2(9x2) (<3) ~ 2(9x?) (<3) 14 


Using Formula a? + b? + 2ab = (a + b)? 
2 


= (ox? +=) =2=14 
9x2 


Qs 


a9 


2 
= (9x7 +57) ~ (4)? 
As a? — b? = (a+ b)(a—b) 


7 ream oe ae 
9x? 9x2 


4x* — 4x y* + 64y* 

Solution 

4x* — 4x2 y? + 64y4 

= 4(x* — x?y? + 16y?) 

= 4(x* + 16y* — xy?) 

= Al(x?)? + (4y7)? —x?y?] 

Add and Subtract 2(x7)(4y7) 

= A[(e7)? tay)? + 200?) Ay?) — 20" Ay") =F y7] 
Using Formula a? + b* + 2ab = (a+ b)? 
= Al (x? ae Ay?) 1 Bx2 477 _ x? 97] 

= A[(x? + 4y?)? — 9x?y?] 

= A(x? + 4y?)? — Bxy)?] 

Asa? — b? = (a+b)(a—b) 

= 4(x? + 4y? + 3xy)(x? + 4y? — 3xy) 
= 4(x? + 3xy + 4y") (x? — 3xy + 4y?) 


16m‘ + 4m?n? + n* 
Solution 
16m* + 4m?n? + n4 
= 16m* + n* + 4m?n? 
= (4m?)? + (n?)2 + 4m?n? 
Add and Subtract 2(4m?)(n?) 
= (4m?)? + (n?2)2 + 2(4m?)(n2) — 2(4m?)(n?) + 4m? n? 
Using Formula a? + b? + 2ab = (a+b)? 
= (4m? + n2)2 — 8m?n? + 4m?n? 
= (4m? + n?)? — 4m?n? 
= (4m? + n?)? — (2mn)? 
As a? — b* = (a+ b)(a— db) 
= (4m? + n? + 2mn)(4m? + n? — 2mn) 
= (4m? + 2mn + n?)(4m? — 2mn + n?) 


Q10 


Qi 


Q2 


Q3 


aa 


Ax®y + 11x3 y? + 9xy® 


Solution 


4xSy + 11x3 y3 + 9xy> 


= xy(4x* + 11x2y? + 9y*) 
= xy(4x* + 9y* + 11x?y?) 


= xy[(2x7)? + Gy?)* + 1ix2y?] 


Add and Subtract 2(2x7)(3y7) 


Chapter #5 


= xy[(2x?)? + (3y?)? + 2(2x?)(3y?) — 2(2x?)(3y?) + 11x?y?] 


Using Formula a? + b? + 2ab = (a + b)? 
= xy|(2e* + 3y7)? = 12x*y* + 11x77] 
= xy[(2x? + 3y?)? — x?y?] 
= xy[(2x? + 3y7)? — (xy)?] 
As a? — b? = (a+ b)(a—b) 
= xy(2x? + 3y2 + xy)(2x? + 3y? — xy) 
= xy(2x* + xy + 3y7)(2x? — xy + 3y7) 


Exercise# 5.3 


x2 —7x+12 (x7)(12) = 12x" 
Solution Add Multiply 
x? —7x+12 —3y Sy 
= x* —3x-—4x4+12 ade An 
= x(x —3) —4( — 3) Ty 1x2 
= (x — 3)(x - 4) 
x*74+x-12 (x?)(—12) = -12x? 
Solution Add Multiply 
x? +x-—12 = —3x 
=x*-—3x+4x-12 Tay 44x 
= x(x —-3)+4(x«- 3) 7 122 
= (x —3)(x +4) 
20 —x— x? (20)(—x?) = —20x? 
Solution Add Multiply 
20 — x — x? +4x +4x 
= 20+ 4x — 5x — x? = =e 
=4(5+x)—-x(5+x) _ 0x2 
=(5+x)(4—-x) 
2y? —7y +3 (2y)(3) = 6y? 
Solution Add Multiply 
= 2y*?-ly-6y+3 | —1y —ly 
=y@y-1)-3@y-1) | -6y —6y 
= 2y—- 1) — 3) —Ty 6y2 


Q5 


Q6 


Q7 


Qs 


Q10 


Qi1 


4x7 4+ 8x+3 

Solution 

4x? + 8x+3 

= 4x*4+2x+6x+3 

= 2x(2x + 1) + 3(2x + 1) 


= (2x + 1)(2x + 3) 


(4x7)(3) = 12x? 


Add Multiply 
+2x +2x 
+6x +6x 
8x 12x? 


10y? -3y-1 
Solution 
10y? —3y-1 


= 10y?+2y-5y-1 
= 2yy +1) -16y+1) 


= 6y+ 1I)@y—1) 


(10y?)(-1) = —10y’ 


Add Multiply 
+2y +2y 
—5y —5y 
—3y —10y? 


6x3 — 15x? — 9x 
Solution 
= 3x(2x? — 5x — 3) 
= 3x(2x? + 1x — 6x — 3) 
= 3x[x(2x +1) —-3(2x + 1)] 
= 3x(2x + 1)(x — 3) 


(2x?)(—3) = —6x? 


Add Multiply 
+1x +1x 
—6x —6x 
—5x —6x? 


2xy* + Bxy — 24x 
Solution 
= 2x(y? + 4y — 12) 
= 2x(y? — 2y + 6y — 12) 
= 2x[y(v — 2) + 6(y — 2)] 
= 2x(y — 2)(y + 6) 


—16x3y — 20x*y? — 6xy3 
Solution 

—16x3y — 20x*y? — 6xy3 
= —2xy(8x? + 10xy + 3y?) 


G?)(-12) = =12y? 


Add Multiply 
—2y —2y 
+6y +6y 
+4y —12y? 


(8x?)(3y"*) = 24x?y? 


Add Multiply 
+4xy +4xy 
+6xy +6xy 
+10xy| 24x?y? 


—2xy(8x? + 4xy + 6xy + 3y?) 
—2xy[4x(2x + y) + 3y(2x + y)] 


—2xy(2x + y)(4x + 3y) 


(x +1)? +3(x+1) +2 
Solution 
(x +1)? +3(x+1)4+2 


=x? 4+ (1)? + 2(¢)(1) + 3x +342 


x? 414+2x4+3x+5 
x7 +5x+6 

x? +2x+3x+6 
x(x + 2) + 3(x + 2) 
= («+ 2)(x +3) 


(x?)(6) = 6x? 
Add Multiply 
+2x +2x 
+3x +3x 
5x 6x? 


Qi2 


Qi3 


Q9 
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(x°y®)(21) = 21x°y® 


4x®y! _ 40x5y’ + 84x7y4 Add Multiply 
Solution —3x3y3 | -—3x3y3 
4x8 y10 — 40x5y7 + 84x2y* | —7x3y3 | —7x3y3 
= 4x? y*(xSy® — 10x3y3 + 21) | -10x7y3| 21x%y® 


=Any (oy? ax? = 7x? +21) 
= 4x?y4 [x3 y? (x8 y? — 3) — 7? y? — 3)] 
= 4x*y* (Py? — 3) 3 y? — 7) 


Find an expression for the perimeter of a 
rectangle with area given by x” + 24x — 81 
Given 

Area of rectangle = x? + 24x —81 

To find 


Perimeter of rectangle=? | (x?)(—81) = —81x? 
As Area =1Xw Add Multiply 
And Perimeter = 21+ 2w —3x —3x 
Now +27x +27x 
x? + 24x —81 24x —81x? 


=x? —3x+27x-81 
= x(x — 3) + 27(x — 3) 
= (x — 3)(x + 27) 


safer | 


Now l = (x + 27)and w = (x — 3) 
AS 

Perimeter = 21+ 2w 

Perimeter = 2(x + 27) + 2(x — 3) 
Perimeter = 2x +54+ 2x —6 
Perimeter = 4x + 48 


2+5t—12t? (12t7)(—2) = —24¢? 
Solution Add Multiply 
24+ 5t—12t? +3t +3t 
—12t?7+5t+2 —8t —8t 
—(12t? — 5t — 2) —5t —24t? 
—(12t? + 3t — 8t — 2) 


—[3t(4t + 1) — 2(4t + 1)] 
—(4t + 1)(3t -— 2) 


Q1 


Q2 


Q3 


Exercise# 5.4 


(4x? — 16x + 7)(4x? — 16x + 15) + 16 
Solution 

(4x? — 16x + 7)(4x* — 16x +15) +16 
Let 4x*-16x=y 

=(y+7)(y +15) +16 
=y*+15y+7y +105 + 16 
=y*+22y+121 
=y*+11ly+11y+121 

=y(v+ 11) +117 +11) 

= +1) +11) 

But y = 4x7 — 16x 

= (4x? — 16x +11) (4x? — 16x + 11) 
= (4x? — 16x +11)? 


(9x? + 9x — 4)(9x* + 9x — 10) —72 
Solution 

(9x? + 9x — 4)(9x? + 9x — 10) — 72 
Let 9x7 + 9x =y 

=(y-4)(y- 10) -72 

= y*-10y-4y-40-72 

= y*— 14y — 32 

= y* + 2y—16y — 32 

= yy + 2) — 16) + 2) 

= (vy + 2) — 16) 

But y = 9x2 + 9x 

So 

= (9x? + 9x + 2)(9x? + 9x — 16) 


(x+ 2)(x + 4)(x+ 6)(x + 8) -—9 
Solution 

(x + 2)(x+4)(« + 6)(x + 8) -—9 
Rearranging accordingly 4+6=2+8 

= (x +2)(x +8)(x + 4)(x + 6) -—9 

= (x? + 8x + 2x + 16)(x? + 6x + 4x + 24) -—9 
= (x? + 10x + 16)(x* + 10x + 24) -9 
Letx? + 10x =y 

= (y+ 16)(y + 24) -9 

= y’? + 24y + 16y + 384-9 

= y? + 40y + 375 

= y? + 15y + 25y + 375 

= y(y + 15) + 257 + 15) 

= (y+ 15)(y + 25) 


a4 


Q5 
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But y = x? + 10x 
So 
= (x? + 10x + 15)(x? + 10x + 25) 


x(x+1)(*+2)(x++3)41 
Solution 

x(x +1)(%4+2)%+4+3)4+1 
Rearranging accordingly 0+3=1+2 
=x(x+3)(x+1)(x+2)4+1 
= (x2 + 3x)(x?2 + 2x +1x+2)4+1 
= (x? + 3x)(x7 + 3x+2)4+1 
Letx?+3x=y 
=(y)(y+2)+1 
=y*+2y+1 

= (y)* + (1)? + 20) (1) 

= (y +1) 

But y = x7 + 3x 

So 

= (x? + 3x +1)? 


(x+1)(x + 2)(x+ 3)(x + 6) — 3x? 
Solution 
(x + 1)(x + 2)(x + 3)(x + 6) — 3x? 
Rearranging accordingly 1 x 6 = 2 x 3 
= (x +1)(x + 6)(x + 2)(x + 3) — 3x? 
= (x2 + 6x + 1x + 6)(x? + 3x + 2x46) — 3x? 
= (x2 + 7x + 6)(x? + 5x + 6) — 3x? 
= (x? +64 7x)(x* +64 5x) — 3x? 
Letx?+6=y 
= (y + 7x)(y + 5x) — 3x? 
= y* + 5xy + 7xy + 35x? — 3x? 
=" + A2xy + 32x" 
= y* + 4xy + 8xy + 32x? 
= y(y + 4x) + 8x(y + 4x) 
= (y + 4x)(y + 8x) 
Buty = x7 +6 
= (x7 +64 4x)(x? +64 8x) 

(= +6+ ~) (= +6+ =) 


x x 


(= 6 =\(= 6 =) 
S95 || 
x x x}J\x x x 


Q6 


Q7 


a9 


Q10 


Qi1 


64x3 — 144x7y + 108xy* — 27y3 
Solution 

64x3 — 144x?y + 108xy? — 27y3 
= (4x)° — 3(4x)? By) + 3(4x)(3y)? — By)? 
As a? — 3a*b + 3ab2 — b? = (a — b)? 


= (4x — 3y)? 

a 1 oy. 1p 
rs ga b+ ab 59 
Solution 

a 1 apa 42 b3 
q 20 ee og 


=) 3) QO -@ 


As a? — 3a*b + 3ab* — b? = (a— b)? 


x3. 3x 3a. a3 


Qrva ix x 
Solution 
x? 3x 3a a 


aaa x x3 
2 


“2 +3@ OOO +Q 


As a? + 3a*b + 3ab2 + b? = (a+ b)? 


3 


27a° + 189a*b + 441ab2 + 343b 
Solution 

27a> + 189a*b + 441ab? + 343b2 

= (3a)? + 3(3a)2(7b) + 3(3a)(7b)? + (7b)3 
As a? + 3a*b + 3ab* + b? = (a+b)? 


= (304+ 7b)* 
8x3 — 4x + 2 —- 
3x 27x 
Solution 
8x3 — 4x + : 
SEEN O78 


3 


= 20-2) +300 (8) -(Q) 
As a? — 3a*b + 3ab* — b? = (a— b)? 


1\3 
= (2x-=) 
(2x 3x 


Qi 


Q2 


Q3 


a4 


Q5 
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Exercise# 5.5 
a? — 27 
Solution 
a? — 27 
=(a—G)* 
Using Formula: a? — b? = (a — b)(a? + ab + b”) 
= (a — 3)[(a)* + (a)(3) + (3)7] 
= (a— 3)(a*7+3a+4+9) 


a® + b® 
Solution 
a® + b® 
= (a*)3 4 (b7)3 
Using Formula: a? + b? = (a + b)(a? — ab + b”) 
= (a? + b?)[(a?)* — (a*)(b*) + (b7)*] 
= (a? + b*)(a* — a*b? + b*) 


24x3 +3 

Solution 

24x? + 3 

= 3(8x3 + 1) 

= 3[(2x)? + (1)?] 

Using Formula: a? + b? = (a + b)(a? — ab + b?) 
= 3{(2x + 1)[(2x)? — (2x)(1) + (1)7} 

= 3(2x +1)(4x? + 2x + 1) 


1 -—27r3 

Solution 

1-—27r? 

= (1)? — (3r)? 

Using Formula: a? — b? = (a — b)(a? + ab + b”) 
= (1 — 3r)[(1)? + (1)(3r) + Gr)?] 

= (1-3r)(1+3r+9r’) 


2x3 — 128 

Solution 

2x? — 128 

2(x3 — 64) 

2[(x)? — (4)7] 

Using Formula: a? — b? = (a — b)(a? + ab + b”) 
2{(x — 4)[(x)? + (x) (4) + (4733 

2(x — 4)(x? + 4x + 16) 


Q6 


Q7 


Qs 


a9 


Q10 


4x° — 256x? 
Solution 

4x> — 256x? 

= 4x?(x3 — 64) 

= 4x?[(x)? — (4)3] 
Using Formula: a? — b? = (a — b)(a? + ab + b”) 
= 4x?{(x — 4)[(x)? + (x) (4) + (4)73 

= 4x?(x — 4)(x? + 4x + 16) 


18(x — y)? — 144(a — b)? 

Solution 

18(x — y)? — 144(a — b)? 

= 18[(x — y)* — 8(a— b)*] 

= 18[(x —y)° — (2(a— b))?] 

Using Formula: a? — b? = (a — b)(a* + ab + b”) 
18[(x— y) - 2(a - b)] [(@—y)? + (@-y)(2(a BY) + (2(a— b)) | 

= 18(x —y—2a+2b)[(x— y)? +2(x—- y)(a— b) + 4(a — b)*] 


AT 

Solution 

x? +1 

= 7rd? 

Using Formula: a? + b? = (a+ b)(a* — ab + b”) 
= Ge? (a)? = a) a)? ] 

=(e4 (GGG) + Oy iar x* 1) 
Using Formula: a? + b? = (a+ b)(a* — ab + b”) 
= (2x + 1)(x? —x + 1)(x® — x? + 1) 


a? +(c+d)3 

Solution 

a? +(c+d)3 

Using Formula: a? + b? = (a + b)(a? — ab + b”) 
= [a+ (c+d)][(a)* — (a)(c + d) + (c + d)?] 
=(a+c+d)[a? -a(c+d)+(c+d)?] 


27x3 — y3 

Solution 

27° = y? 

=@xyP =) 

Using Formula: a? — b? = (a — b)(a* + ab + b”) 
= (3x — y)[Gx)? + (3x)0) + 7] 

= (3x — y)(9x? + 3xy + y”) 


(ii) 
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x*—x—6 
x? — 2x? —5x+6 


x—-1 


Here Q(x) = (x? -—x —6) andR =0 

As P(x) = (x-r)Q(x)+R 

Hence 

x3 — 2x2 —5x+6=(x-1)(x*-x-6) 
= (x — 1)(x? + 2x — 3x - 6) 

= (x -— 1)[x(« + 2) -3(« + 2)] 

= (x —1)(x + 2)(x — 3) 


x34+x%-—4x—-4 

Solution 

P(x) =x? +x7-4x-4 

Letx =—-1 

So P(—1) = (1)? + (1)? — 4(-1) - 4 
=-141+4-4 

=0 

Since P(x) = 0,Sox + 1 is a factor of P(x). To 
find other, divide P(x) byx +1 


x? —4 
xt+1 | x3 4x2-4x-4 
a? ex? 
—4x-4 
F4Ax + 4 
Xx 


Here Q(x) = (x* —4) andR =0 
As P(x) = (x«—r)Q(x) +R 


(iv) 


Hence 
x3 4+x%-—4x-4= (x + 1)(x? -4) 
= (x + D[(@)? - (2)7] 

= (x +1)(x+ 2) — 2) 


x2-—7x+6 

Solution 
P(x) =x? -—7x+6 
Letx=1 

So P(1) = (1)? —7(1) +6 
=1-7+6 

=-6+6 


Since P(x) = 0, So x — 1 isa factor of P(x). To 
find other, divide P(x) by x —1 
x7 +%x-6 
x3 —7x+6 
Ex? 
x? —7x +6 
+x? Fx 
—6x +6 
+6x +6 
x 


x—-1 


Fx? 


Here Q(x) = (x7 +x-—6)andR=0 
As P(x) = (x-r)Q(x)+R 

Hence 

x3 — 7x +6 =(x—-1)(x?+x-6) 
= (x — 1)(x* — 2x + 3x - 6) 

= (x — 1)[x(x — 2) + 3(x -2)] 

= (x — 1)(x —2)(x + 3) 


x3 — 9x? + 23x-—15 

Solution 

P(x) = x? — 9x? 4+ 23x —-15 
Letx=1 

So P(1) = (1)? — 9(1)? + 23(1) — 15 
=1-9(1)+23-15 

=1-9+8 


Since P(x) = 0, So x — 1is a factor of P(x). To 
find other, divide P(x) by x — 1 


(v) 
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x? —8x4+15 
x3 — 9x? +23x—15 
+x? F x? 
—8x? + 23x 
8x? + 8x 
15x —-—15 
+15x 415 
Xx 


Here Q(x) = (x* —8x +15) andR=0 
As P(x) = (x«—r)Q(x) +R 

Hence 

x3 — 7x +6 = (x —1)(x? — 8x +15) 
= (x — 1)(x* — 3x —5x +15) 

= (x — 1)[x( -— 3) —5(@ -3)] 

= (x — 1)(x —3)(«-5) 


x3 — 4x7 —3x+18 

Solution 

P(x) = x? —4x*-3x+4+18 

Letx =—-2 

So P(—2) = (—2)? — 4(—2)? — 3(—2) +18 
= —-8- 4(4)+ 64+ 18 

= —8-—16+4+ 24 

= —24+ 24 

=0 

Since P(x) = 0, So x + 2 is a factor of P(x). To 
find other, divide P(x) by x + 2 


x? —6x+9 
x? — 4x? — 3x +18 
tx3 + 2x? 

—6x? — 3x 
6x? F 12x 

9x +18 

+9x +18 

x 


x+2 | 


(vi) 


Here Q(x) = (x* —6x +9) andR =0 
As P(x) = (x«—-r)Q(x) +R 
Hence 

x3 — 4x? — 3x +18 = (x + 2)(x? — 6x +9) 


=(4+ 21)? = 2@)G) +G)*] 
= (x + 2)(— 3)" 


x3 + 2x7 — 19x -— 20 
Solution 
P(x) = x? + 2x? —19x — 20 
Letx=-1 
So P(—1) = (1)? + 2(-1)? — 19(—1) — 20 
= -1+2(1)+19-20 
-1+2-1 


Since P(x) = 0, Sox + 1 is a factor of P(x). To 
find other, divide P(x) byx +1 


x7 +x—20 
x+1 | x34+2x?-19x-20 
ate 
x? — 19x 
ea ah 
—20x — 20 
+20x + 20 
».4 


Here Q(x) = (x* +x — 20) andR=0 

As P(x) = (x-r)Q(x)+R 

Hence 

x3 + 2x2 —19x — 20 = (x +1)(x* +x — 20) 
= (x + 1)(x? — 4x + 5x — 20) 

= (x + 1)[x(« -—4) + 5(«-4)] 

= (x +1)(x —4)(x +5) 


(vii) 
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x3—x? — 14x + 24 

Solution 

P(x) = x3-x? — 14x + 24 

Letx =2 

So P(—2) = (2)3 — (2)? — 14(2) + 24 
=8-4-28+4+ 24 

=4-4 

=0 

Since P(x) = 0, So x — 2 is a factor of P(x). To 
find other, divide P(x) by x — 2 


x? +x—-—12 
x-2 | x3-— x?-14%424 
+x3 F 2x? 
x? — 14x 
+x? F 2x 
—12x+4+ 24 
F12x + 24 
x 


Here Q(x) = (x*+x—12)andR=0 

As P(x) = (x«—r)Q(x) +R 

Hence 

x3—x? — 14% + 24 = (x — 2)(x? + x =12) 
= (x — 2)(x* + 4x — 3x — 12) 

= (x — 2)[x(x +4) —-3(x« + 4)] 

= (x — 2)(x + 4)(x — 3) 


(viii) 


x3 — 6x? + 32 
Solution 

P(x) = x? — 6x2 + 32 
Letx =—-2 

So P(—2) = (—2)? — 6(—2)? + 32 
= —8— 6(4) + 32 


Since P(x) = 0, Sox + 2 is a factor of P(x). To 
find other, divide P(x) by x + 2 


x? —8x+ 16 
| x3 —6x? 432 
+x342x? 
—8x? + 32 
+8x? 16x 
16x + 32 
+16x + 32 
x 


x+2 


Here Q(x) = (x* — 8x +16) andR =0 
As P(x) =(«—-r)Q(x) +R 

Hence 

x3 — 6x? + 32 = (x + 2)(x? — 8x + 16) 
= (x + 2)[(x)? — 2(x)(4) + (4)?] 

= (x + 2)(x — 4)? 


Example # 7, 8, 9 Page # 130, 131 


Example # 12 Page + 133 


Example # 17 Page # 136 


Example # 22, 23, 24, 25 Page # 140, 141 
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UNIT #6 


ALGEBRAIC MANIPULATIONS 


Ex # 6.1 
Highest Common Factor (H.C.F) 

The highest number of factors common to all 
given expressions or polynomials is called 
Highest Common Factor (H.C.F) 

In other words, H.C.F of two or more 
polynomials is a polynomial of the highest degree, 
which divides exactly the given polynomials. 
There are two methods for finding H.C.F. 

H.C.F by Factorization 

H.C.F by Division 

H.C.F by Factorization 

In this method, first factorize all the given 
expressions 


Then we take all possible common factors which 
is the H.C.F of the given expression. 


gs 


x #6. 
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Now also 

15a(x? — 4) =3 x 5.a[(x)? — (2)?] 

15a(x? — 4) =3 x 5.a(x + 2)(x — 2) 

Here a(x + 2) is common in given three expressions. 
H.C. F = a(x + 2) 

Note: 


The H.C.F a(x + 2) exactly divides all the given 
three expression 


H.C.F by Division Method 
Dividend 


tx* F x 6 
Example # 1 —x +3 
Find H.C.F of x? — y*, x* — xy Remainder 
Solution: Divisor | Quotient 
x? —y?, x? -— xy Steps 


x? —y? = (xt+y)(x—-y) 

And 

x? —xy = x(x —-y) 

Here x — y is acommon factor. Thus 


Write the expressions in descending order 
Take the common from the expressions if any. 
Divide higher degree polynomial by the 
polynomial of lower degree 


H.C.F=x—-y Divide to that time till the degree of remainder is 
less than the degree of divisor. 
Example # 2 Now bring down the divisor and divide by 


Find H.C.F of ax? + 5ax + 6a, 

ax? + 9ax?+14ax and 15a(x? —4) 
Solution: 

ax? + 5ax + 6a, ax? + 9ax? + 14ax and 
15a(x? — 4) 

ax? + 5ax + 6a = a(x* + 5x + 6) 

ax? + 5ax + 6a = a(x? + 2x + 3x + 6) 
ax* + 5ax + 6a = a[x(x + 2) + 3(x + 2)] 
ax* + 5ax + 6a = a(x + 2)(x + 3) 

And 


remainder BUT before this take the common from 
the remainder if any. 

Repeat the above steps till the remainder is zero. 
Last divisor is the H.C.F of the given polynomials. 
Note: 

In H.C.F by division, if required, multiply the 
expression by a suitable integer to avoid fraction. 
To find the H.C.F of three polynomials, first find 
H.C.F of any two of them, then find H.C.F of this 
H.C.F and the third polynomial. 


x?)(6) = 6x? x?)(14) = 14x? 
ax? + 9ax? + 14ax = ax(x? + 9x + 14) oe) (x°)(14) 


Bais atch A pe a ee Add _ | Multiply Add Multiply 
ae + ae + a ax(x* + 2x + 7x + 14) 42% 45% ao 15 
ax? + 9ax* + 14ax = ax[x(x + 2) + 7(« 4+ 2)] ‘5 ee oe fee 


ax? + 9ax* + 14ax = ax(x + 2)(x + 7) 


+5x | 6x2 +9x 14x? 
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H.C.F by Division method in Urdu 
Lut U= descending order ¢ variables red 

-£/common 4<Jcommon Ot ( 2 

-_Lu/ divide z expression Lf expression» .3 

2 t2f< power £ divisor #-<vk power ut remainder 62 uJ divide fetuiful 4 

_v/i£ 2 common Yt remainder dee vrigl Eu divide z remainder ANE LIES divisor 4.5 

_2 Tezero Utremainder S2L£s/fesui/steps wl 6 

6% H.C.F #- cook divisor $77 .6 


Example # 3 

Find H.C.F of 2x3 + 7x? + 4x —4 and 2x? +9x?+11x+2 
Solution: 

2x3 + 7x2 +4x—4 and 2x3 +9x?4+11x4+2 


2x3 + 7x? +4x—4 | 2x3 + 9x? +11x4+2 | 4 
+2x3 + 7x2 + 4x F4 


2x? +7x+6 | 2x3 bx? + ax — 4 | x 


+2x3 + 7x? + 6x 


—2 | —2x—-—4 Dividing by —2 


x+2 | 2x2 + 7x +6 cae 
+2x2 + 4x 
3x +6 


+3x +6 


x 


Hence H.C.F= x + 2 


Note: 

H.C.F by Factorization 

H.C-F of 24 and 32 

Factors of 24 = 1, 2, 3, 4, 6, 8, 12, 24 
Factors of 24 = 1, 2, 4, 8, 16, 32 
Common factors = 1, 2,4,8 

H.C.F = 8 


(a) 
(b) 
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Example # 4 
Find H.C.F of x3 — 6x? + 11x —6,3x? — 5x? + 6x —4 and 2x? + 9x7 +11x+2 
Solution: 


x3 — 6x? +11x —6, 3x? —5x*+6x—4 and 2x? + 9x? 4+11x%4+2 


3x3 —5x2+6x —4 | 3x2 4+5x*-6x-2 | 1 
+3x3 + 5x*+6x +4 


2 10x? —12x+2 Dividing by 2 


5x*-—6x+1 3x3 —5x* + 6x —4 3x —7 


x5 Multiplying by 5 


15x? — 25x? + 30x — 20 
+15x? + 18x? + 3x 


—7x* + 27x — 20 


x5 Multiplying by 5 


—35x? + 135x — 100 
35x? + 42x 7 


93 93x —93 Dividing by 93 


x—-1 | 5x2-6x4+1 | >°*7-1 


+5x? F 5x 


Hence H.C.F= x — 1 
Now find the H.C.F of x — 1 and x? — 6x*+11x-6 


x—1 | x3 -—6x?+11x-—6 | x?-5x+6 


+x3 + x? 


—5x2+11x-6 


5x2 +5x 


6x —6 
+6x + 6 


x 


Hence the required H.C.F of x? — 6x? + 11x — 6, 3x3 — 5x? + 6x —4 and 2x3 +9x?+11x+2isx—-1 


Least Common Multiple (L.C.M) 
The polynomial of least degree which is divisible by the given polynomials. 
There are two methods of finding L.C.M 
L.C.M by factorization 
L.C.M by formula 


(a) 
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L.C.M by f: 


In this method, first factorize all the given 
expressions 
Then find the L.C.M by given formula. 


L.C.M = common factor X non — common factor 


Example # 5 

Find L.C.M of x7 +4x+4 and x7 +5x+6 
Solution: 

x*+4x+4 and x7+5x+6 

x? 44x44 = (x)? + 2(x)(2) + (2)? 

x? +4x+4 =(x+4+2)? 

x? +4x+4 =(x+2)(x +2) 

Now 

x? 4+5x+6=x7+2x+3x4+6 

x? +5x+6=x(x+2)+3(x+2) 

x? + 5x +6 = (x+2)(x +3) 

Common Factor =x +2 

Non — common factor = (x + 2)(x + 3) 
L.C.M = common factor X non — common factor 
L.C.M = (x +2)(x + 2)(x 4+ 3) 

LCM = (x + 2)? +3) 

Example # 6 

Find L.C.M of x? — 4x + 3,x? —3x+2 and 
x? —5x+6 

Solution: 

x? —4x+3, x*-—3x+2 and x7 —5m+4 6 
x? —4x4+3=x7-x-—3x43 

x? —4x4+3=x(x-1)-3(@-1) 

x? —4x+3 = (x-1)(x ~3)..... (i) 

Now 

x? —3x+2=x7-—#—2x KS 

x? —3x+2=x(«-1) -2(x-1) 

x? —3x+2=(x-—1)(¥— 2)..... (ii) 

Now 

x? —5x +6 =x2-— 2x —3x+6 

x? —5x+6=x(x —2)-3(x+ 2) 

x? = 594+ 6= 8 =—2)(6=—3) scx Gitl) 

x — 1 in expression (i)& (ii) 

x — 2 in expression (ii)& (iii) 

x — 3 in expression (i)& (iii) 

Therefore: 

L.C.M = common factor X non — common factor 
L.C.M = (x —1)(x —2)(x-—3)x1 

L.C.M = (x —1)(x — 2)(x — 3) 
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L.C.M Theorem: 


If A and B are given polynomials and their H.C.F and 
L.C.M are represented by H and L respectively, then 


AXB=HXL 


Proof: 
Since H is common factor of polynomial of A and 
B, then it divides exactly A and B. So 


A 

qo? 

A = Ha... equ(i) 
and 

a 

a 


B = Hb... equ(ii) 
As a and b have no common factor. 
As we know that: 
L.C.M = common factor X non — common factor 
L=Hxaxb 
Multiply B.S by 7 
LXH=HxaxbxH 
LX H = (Ha) X (Hb) 
Put equ(i) and equ(ii), we get 
LxXH=AxXB 
Or 
H X L = Product of two polynomials 
Formula for L.C.M 
As LXH=AXB 
AXxB 

OH 

L.C.M = 


Product of two polynomials 
HF 
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Example # 7 

Find L.C.M of x? — 6x? + 11x -—6 and x? —4x+3 
x? — 6x2 +11x —6 and x7 -4x+4+3 

Solution: 

Let A= x? — 6x* + 11x—6 

and B=x?—4x+3 


As we have: 
nT mas ; 
C.M =F equ (i) 


First we find H.C.F 
x3 —4x +3 | x3 -—6x2+11x-6 | 1 
+x3 ¥ 4x +3 


—3 | —6x2+15x-9 


2x? —5x4+3 | x3 - 4x43 x+5 
x2 
2x3 — 8x +6 


+2x3 + 3x + 5x? 


5x*—11x+6 
x2 


10x? — 22x +12 
4+10x? F 25x +15 


3 3x -3 
x-1 2x? -—5x+3 | 2x-3 


+2x2 F 2x 
—-3x+3 
¥3x+3 


x 


H.C.F =x-1 
Now put the values in equ (i) 

(x? — 6x? + 11x — 6 )(x? — 4x + 3) 
L.¢.M = Ss 

x-1 
Now by Simple Division 
x? —5x +6 
x—1 | x? —6x2+11x-6 


tx? F x? 


—5x*+11x-6 


¥5x2 + 5x 


6x — 6 
+6x + 6 


x 


SoL.C.M = (x2 — 5x + 6)(x? — 4x + 3) 
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Example # 8 

Find H.C.F and L.C.M of 3x3 — 2x2 —3x+2 and 6x? —7x?-—x+2 
3x3 — 2x? —3x4+2 and 6x? —7x?-x+4+2 

Solution: 

Let A = 3x3 — 2x* —3x4+2 

and B = 6x? —7x*-—x+2 


As we have: 
nT as ; 
C.M = TF equ (i) 


First we find H.C.F 


3x3 — 2x? —3x+2 | 6x3 —7x?-—x +2 | 2 
+6x? + 4x7 F 6x +4 


—1 | —3x2+5x-2 


3x2 — 5x42 | 3x? 2x? 3x42 x+1 


+3x3 F 5x2 + 2x 


3x* —5x+2 
+3x2 F5x+2 
x 


H.C.F = 3x?—5x+2 
Now put the values in equ (i) 
(3x3 — 2x” — 3x +2 )(6x3 — 7x* —x +2) 


L.C.M = 
3x? —5x +2 


Now by Simple Division 
x+71 
3x? —5x+2 |By Bog — 3x +2 
+3x3 F 5x? + 2x 
3x2 —5x+2 
+3x7 F5x+2 


x 


SoL.C.M = (x + 1)(6x3 = 7x” — x +2) 

Example # 9 

If H.C.F and L.C.M of two polynomials are x — 3 and x? — 9x” + 26x — 24 respectively. Find the second 
polynomial when one polynomial is x? — 5x + 6. 

Solution: 

H.C.F =x-3 

L.C.M = x? — 9x?_26x — 24 

Let First polynomial = A = x? —5x +6 

Second polynomial = B =? 


As we have: 
Cee AXB 
"HCE 


AXB=L.C.MXH.C.F 
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_L.C.M XH.C.F 


7 A 
Put the values 
(x3 — 9x?_26x — 24)(x — 3) 
x*—5x+6 
Now by simple Division 


B= 


x—A4 
x2—5x+6 | x?-9x24+26x-—24 | 
tx? 4 5x2+ 6x 


—4x? + 20x — 24 
F4x? + 20x F 24 


x 


SoB=(x—-4)(x—-3) 
B=x?-—3x-—4x+12 

Bax? =7x +12 

Hence the second polynomial is x2 — 7x + 12 


Example # 10 
If H.C.F and L.C.M of two polynomials are 


x—1andx?+4x74+x-6 respectively. Find 
the polynomials of degree 2. 
Solution: 
H.C.F=x-1 
L.C.M=x?+4x2+x-6 
First polynomial = A =? 
Second polynomial = B =? 
As H.C.F=x-1 
then it is also the factor of L.C.M 
Now 
x7 +5x +6 
x —D |x? 44x27 +x -6 
+x? + x? 
5x7 +x—-6 
+5x? F5x 
6x —6 
+6x +6 
x 
L.C.M=x?+4x?+x-6 
L.C.M = (x —1)(x? + 5x + 6) 
L.C.M = (x —1)(x? + 3x + 2x + 6) 
L.C.M = (x —1)[x(x + 3) + 2(x + 3)] 
L.C.M = (x —1)(x + 3)(x + 2) 
As x — 1is common factor. So 
A=(x-1)(« +3) 
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A=x?+2x-3 

And 
B=(x-1)(x+ 2) 
B=x?+2x-—1x-2 
B=x?+x-2 


Example # 11 
The sum of two numbers is 120 and their H.C.F is 12. 


Find the numbers. 

Solution: 

Let x and y be the two numbers. 

As H.C.F is 12, means 12 is common factor. 
So, it becomes 

12x +12y = 120 

12(x + y) = 120 

Divide B.S by 12, we get 

xt+y=12 

As the sum of two numbers is 10, so the possible pairs of 
numbers are (1,9), (2,8), (3,7), (4,6), (5,5) 
As (1,9), (3,7) are non commo factors 

Then the required numbers are: 

1x 12 = 12 and9 x 12 = 108 

OR 

3 X12 = 36 and7 x 12 = 84 
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Exercise# 6.1 
Page # 159-160 
Q1: | Find H.C.F of the following expression by (ii) | x* — y* and x* + 2x7y? + y* 
159 | factorization method. Solution: 
(i) | (x + y)? and x? — 36 x* — y* and x* + 2x7y? + y4 
Solution: x* — y* = (x2)? — (y?)? 
(x + y)* and x? — 36 = hy =) 
(xty=(ty)«+y) = (x? +y7)t+y)\(x«-y) 
And And 
i 56 = (a) (6)? Oa a ae Ae) ay 
= (x + 6)(x — 6) = (x7 Fy 
H.C.F =x —6 = (x? +y*)(x? + y*) 
HCE a2? ye 
(iii) | x — 3, x2 —9, (x — 3)? 
Solution: (v) | 2x* — 2y*,6x? + 12xy + 6y”, 9x3 + Oy? 
x — 3,x* —9,(x — 3)? Solution: 
x-3=x-3 2x* — 2y*, 6x? + 12xy + 6y?, 9x3 + Oy? 
And Ox * Sey 2[ (x7)? — (y?)?] 
x? = 9= (x)? =(3)" S20 ya =y"*) 
=( + 3)Q@=3) =207 +y)@+y)@=y) 
And And 
(x — 3)? = (x —3)(x - 3) 6x? + 12xy + 6y? = 6(x? + 2xy + y”) 
H.C.F=x=3 =2x* 3(x+ yy)? 
=2x3(x+y)(x+ y) 
And 
9x3 + 9y? = 9(x3 + y3) 
= (x + y)(x? — xy + y?) 
H.C.F=x+y 
(iv) | 2332(x — y)3 (et 2y)?, 2332 (x — y)?(x + 2y)3, 32(x — y)2(x + 2y) 
Solution: 
2°37 (x — yt 2y)?, 2°37 (x — y)?*(x + 2y)?, 37 (x — y)? (x + 2y) 
2332(x — y)3(x + 2y)? = 2.2.2.3.3(x — y)(x — y)(x — y)(x + 2y)(x + 2y) 
2337(x — y)?(x + 2y)? = 2.2.2.3.3(x — y)(x — y)(x + 2y)(x + 2y)(x + 2y) 
37(x — y)*(x + 2y) = 3.3(x — y)(x — y)(x + 2y) 
H.C.F = 3.3(x — y)(x —y)(x + 2y) 
H.C.F = 37(x — y)?(x + 2y) 


Chapter # 6 


Ex #6.1 
Q2: Find H.C.F by division method. 
160 
(i) x? —x—-—6and x? —2x-3 
Solution: 
x? —x —6and x* —2x-3 
x2—x-6| x?-2x-3 |1 
tx? F x F6 
—1 —-x+3 
x—3 | x? -x-6|x+2 
tx? + 3x 
2x —6 
+2x + 6 
x 
H.C.F =x-3 
(ii) y? —3y+2and y? —5y*+7y—3 
Solution: 
y? —3y+2and y? —5y?+7y-—3 
y3 —3y+2|/ y3-S5y?+7y—-3, 7 
ty? + 3y+2 
5] —5y24+10y—5 
y?-2y+1 y? —3y+2 y+2 
ay? dolly: - =E2y* 
2y?-4y+2 
+2y* F4y+2 
x 


H.C.F= @-w+T 
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(ii) 2x5 — 4x4 — 6x and x° + x* — 3x3 — 3x? 
Solution: 
2x° — 4x* — 6x and x° + x* — 3x3 — 3x? 
2x° — 4x4 — 6x = 2x(x* — 2x3 - 3) 
a? x? = 33° = 3x? = 4°? 40¢ = 32 = 3) 
= x.x(3 +x* —3x—- 3) 


x3 +x? —3x—3 | x*—2x3-—3 | x 


txt+4+x3  F3x2F3x 


—3 | —3x24+3x2+3x-3 


x3—x%-x+1 | x3 +22-32—3 | 1 


+x3 Fx*Fat1 


2 | 2x2 -2x-4 


32 
x2—x—2 | oa — xX x 
tx3 Fx? $2x 
x+1 x?—x—-2 |*—2 
tx? + x 
—2x-2 
2x F 2 
x 
H.C.F = x(x +1) 
(iv) 2x3 + 10x7 +5x+ 25 and x? + 5x4 —x—5 
Solution: 
2x3 + 10x? + 5x + 25 andx3 + 5x2-x—-—5 
x3 + 5x? — x zeal Ma? + 10x? + 5x +25 | 2 
+2x7 + 10x? F 2x 10 
7 | 7x+35 
x+5 aoe ae x?-1 
xe a Ox" 
—x-5 
+x $5 
x 


H.C.F=x+5 


Q3: 
(i) 


(ii) 


(iv) 


Chapter # 6 


Ex # 6.1 


Find L.C.M by factorization. 
xty, x-y? 

Solution: 

x+y, yy 
x+ty=xt+y 

And 

eye (ety ey) 
Common Factor =x+y 

Non — common factor =x—y 


L.C.M = common factor X non — common factor 
L.C.M = (x+y)(x-y) 
LCM =x" = y? 


e-yx-y 

Solution: 

xe-y3x-y 

xe —y? = (x—y)(x? + xy +7) 

And 

x-y=x-y 

Common Factor = x — y 

Non — common factor = x* + xy + y? 


L.C.M = common factor x non — common factor 
L.C.M = (x — y)(x* +xy + y?) 
L.C.M = x? = 


Ex # 6.1 


5 — x2 and x° — x3 


(iii) x°—x,x 
Solution: 
5 5 


x”? —x,x° —x* and x° — x3 
x° —x = x(x4* -1) 
=x(@")"=@)"] 
= x(x? + 1)(x? - 1) 
= x(x7 +1)(x + 1)(x- 1) 
And 
x° — x? = x7(x3 — 1) 
=a)? =r] 
= x.x(x — 1)(x? + (x)(1) + 17) 
= x.x(x—1)(x2 +x +41) 
And 
x° — x3 = x3 (x? — 1) 
=a [(x)? — (1)7] 
=x.x.x(x + 1)(«- 1) 
Common Factor = x(x — 1) 
Non =common factor = x.x(x? + 1)(x +1)(x? +x +1) 
L.C.M = common factor X non — common factor 
L.C.M = x(x —1) X x.x(x? +.1)(« + 1)(x? +x 41) 
L.C.M = x3(x —1)(x + 1)(x? +1)(x? +x4+1) 


2332 (x — y) 3 ist 2a py 293" (x — y)?(x + 2y)3, 32(x — y)?2(x + 2y) 


Solution: 


2°3* (a — y)°(x + 2y)?, 2°37 (x — y)?(x + 2y)°, 37 (x — y)* (x + 2y) 
2337(x — y)3(x + 2y)? = 2.2.2.3.3(x« — y)(x — y)(x — y)(x + 2y)(x + 2y) 
2337(x — y)?(x + 2y)? = 2.2.2.3.3(x — y)(x — y)(x + 2y)(x + 2y)(x + 2y) 


37(x — y)*(x + 2y) = 3.3(x — y)(x — y)(x + 2y) 
Common Factor = 3.3(x — y)(x — y)(x + 2y) 


Non — common factor = 2.2.2.(x — y)(x + 2y)(x + 2y) 


L.C.M = common factor X non — common factor 
L.C.M = 3.3(x —y)(x — y)(« + 2y) X 2.2.2. (x — y)(x + 2y)(x + 2y) 


L.C.M = 2337(x — y)3(x + 2y)? 


Q4: Find H.C.F and L.C.M of the following 
160 expression. 


Chapter # 6 
Ex #6.1 


(i) x? — 2x? —13x —10 and x? — x7 —10x-8 


Solution: 

x3 — 2x? —13x —10and x3 — x? — 
Let A = x? — 2x? — 13x — 10 
and B =x? —x*-—10x-8 


As we have: 
bp ; 
ep 


First we find H.C.F 


10x — 8 


x3 — x? —10x —8 | x3 — 2x? 


—13x-10 |1 


+x3 F x2 F10xF8 


—1 


—x? —3x-2 


H.C.F =x?+3x+2 
Now put the values in equ (i) 


x? + 3x+2| x? —x?—10x-8 x—4 
+x3 + 3x2 + 2x 


—4x? A12xe 8 
FAtet+ Px +8 
x 


(x? — 2x* — 13x — 10)(x? —x* — 10x — 8) 


L.C.M = 
x2 +3x+2 
Now by Simple Division 
x—5 
x2 + 3x +2 M2 — 22 — 13x — 10 
by Fe 3x? + 2x 
—5x* — 15x — 10 


F5x?2 F15x $10 


x 


SoL.C.M = (x —5)(x? — x? — 10x — 8) 
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Ex #6.1 
(ii) 2x* — 2x3 + x* + 3x —6 and 4x4 — 2x3 + 3x-9 
Solution: 
2x* — 2x3 + x7 + 3x —6 and4x* — 2x3 +3x—-9 
Let A = 2x* — 2x3 +x7+3x-6 
and B = 4x* — 2x3 +3x-9 


As we have: 
Pad eae ; 
ONS ae ee) 


First we find H.C.F 


2x4 — 2x3 +x2+3x-6 | 4x4-2x3+3x-9 | 2 
+4x* $ 4x3 + 6x F124 2x? 


2x3 — 2x? —3x4+3 | 2x* — 2x3 +x74+3x-6 | x 


+2x4 F 2x3 F 3x? + 3x 


2 | 4x2 -—6 
2x? —3 | 2x? 2x? 3x43 peed 
+2x3 + 3x 
—2x? +3 
F2x2 +3 


x 
H.C.F = 2x’ -3 
Now put the values in equ (i) 
(2x* — 2x3 + x* + 3x — 6)(4x* — 2x? + 3x -—9) 
L. C.M = nn ) > 
a 


Now by Simple Division 


x? -—x+2 
2x? =93y) 2x4 — 2x3 + x2 + 3x-6 
4+9x* + 3x? 
—2x3 + 4x? + 3x —-6 
F2x3 + 3x 
4x? —6 
+4x? +6 
x 
SoL.C.M = (x? —x + 2)(4x* — 2x3 + 3x — 9) 
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Ex # 6.1 
(iii) at —a?—a+1anda*+a*+1 
Solution: 
a* —a? —a+1anda*t+a’7+4+1 
Let A= a* -—a?-—a+1 
and B=a*+a’*+1 
As we have: 
A epee 
.C.M = ———— -egu (i 
ner Ce}! 
First we find H.C.F 
a*+a2+1 | a*-a?-a4+1 1 
+a* +1+ a? 
—a | -a?-a’*-a 
a*t+at1 Jat +a2+1 
40° ba? +a 
-a? +1 
Fa3 Fa*Fa 
az+at+1 
ta*+a+1 
x 
H.C.F =a@+a+1 
Now put the values in equ (i) 
4 3 4 2 
a*—a’-—at+l1)(a*+a‘t+l1 
om Greate a eh) 
a“t+at+1 
Now by Simple Division 
g*—2at+1 
a? + a tel de a? —at1 
t+a*+a? +a? 


—2a?-a*-a+1 
+2a3 F 2a* $+ 2a 
at+ati1 


+a*+at+1 
x 


SoL.C.M = (a? — 2a+1)(a* + a? +1) 


a*—at+l1 
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Ex # 6.1 
(iv) 1—x% —x*4+ x5 and1+ 2x 4+ x2 —x*-—x5 
Solution: 
1—x? —x4*4x5 and 1+ 2x +x? —x*—x5 
x? —x*— x2 41 and —x° —x*4+x74+ 2x41 
Let A=x°—x*—x?4+1 
and B= —x° —x*+x7+2x4+1 


As we have: 
oe ; 
‘CM =e Ee equ (i) 


First we find H.C.F 


x8 — xt — 4241 | —x8 —x4+x242x4+1 | -1 


Fx t+xtt x? ¥1 
—2 | -2x4+2x+2 
x*—x-1 Eee © x-1 
+x5 Fx? $x 
—xt4+x41 
Fxttx41 
x 


H.C.F= x*-x-1 
Now put the values in equ (i) 


(x5 — x4 — x2 +1)(—x9 — x44 x? $20 41) 


L.C.M = er 
Now by Simple Division 
x-1 
x*—x-1]| x8—x*-x241 
#x° +x? Fx 
—x*+x41 
Fxt*t+x41 
x 


SoL.C.M = (x + 2)(—x> — x4 +x? 4+ 2x41) 
SoL.C.M = (x +2)(1 + 2x +x? —x*-— x) 


Q5: 
160 


Qé: 
160 
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H.C.F and L.C.M of two polynomials are x — 2 
and x? + 3x2 — 6x — 8 respectively. If one 
polynomial is x? + 2x — 8, find the second 
polynomial. 
Solution: 
H.C.F =x-2 
L.C.M =x? +3x* —6x—-8 
First polynomial = A =x? +2x-—8 
Second polynomial = B =? 
As we have: 

AXxB 

H.C.F 
L.C.MXH.C.F =AXB 
L.C.M X H.C.F 


A Q7: 
L.C.M X H.C.F 160 
7 A 
Put the values 
(x3 + 3x? — 6x — 8)(x — 2) 
ar x2+2x-8 
Now by simple Division 


L.C.M = 


x+1 
x3 + 3x? -—6x-8 
+x3 + 2x? F 8x 
x? + 2x —8 
+x? + 2x ¥8 
x 


x? + 2x —8, 


SoB=(x+1)(x-2) 
R=x?=2441%—2 
B=x?-x-2 


x3 + 7x? + 8x +14 
x—2| x44 5x? — 6x? — 2x — 28 
+x* F 2x3 


7x3 — 6x? —2x — 28 
+7x3 F 14x? 


8x? — 2x — 28 

+8x? F 16x 

14x — 28 
+14 + 28 


x 


L.C.M = 47x +.8x4+14 


If product of two polynomials is x* + 5x? — 6x? — 2x — 28 
and their H.C.F is x — 2. Find their L.C.M. 
Solution: 
Let Product of two polynomials = A x B 
ThenAXB =xt45x° — 6x” — 2x — 28 
H.C.F =x-2 
L.C.M =? 
As we have: 

AXB 

H.C.F 
Put the values 


L.C.M = 


xt +5x° — 6x2 — 2x — 28 


L.C.M = 
x—-2 


H.C.F and L.C.M of two polynomials are x + 5 
and 2x? + 11x? + 2x — 15 respectively. Find 
the polynomials of degree 2. 
Solution: 
H.C.F =x+5 
L.C.M = 2x3 + 11x? + 2x —15 
First polynomial = A =? 
Second polynomial = B =? 
As H.C.F =x+5 
then it is also the factor of L.C.M 
Now 
2x7 +x —3 
x+5 | 2x3 + 11x? +2x-15 
+2x3 + 10x? 


x? +24 — 15 
tx? 45x 
—3x-15 
+3x 415 
x 

L.C.M = 2x3 + 11x? + 2x —15 
L.C.M = (x +5)(2x? +x -—3) 
L.C.M = (x + 5)(2x? + 3x — 2x — 3) 
L.C.M = (x + 5)[x(2x + 3) — 1(2x + 3)] 
L.C.M = (x + 5)(2x + 3)(« — 1) 
As x +5 is common factor.So 
A= (x +5)(2x + 3) 
A= 2x? + 3x4 10x+15 
A= 2x7 +13x+15 
And 
B=(x+5)@-1) 
B=x?=—1x4+5x=5 
B=x*+4x—-—5 
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Ex # 6.1 Ex # 6.2 
Q8: | If product of two polynomials is Algebraic fractions 
160 | x* + 6x3? — 3x? — 56x — 48 and their L.C.M is An algebraic fraction is the quotient of two 
x3 + 2x? — 11x — 12. Find their H.C.F. algebraic expressions. 
Solution: Example: 
Let Product of two polynomials = A x B x-y 
Then A x B = x* + 6x? — 3x* — 56x — 48 y2 — 4x2 
L.C.M =x? + 2x* —11x —12 Famed 12 
H.C.F =? ao y x-y 
As we have: Simplify ——_ + ———_— 
AXB 3x+2y 3x+2y 
L.C.M = H.C.F Solution: 
H.C.F = ae. aa” — 
L.C.M 3x+2y 3x+2y 
Put the values LEVEX = 
es Se ~ 3x + 2y 
x3 + 2x2 —11x -—12 x+x+9-y¥ 
Now by Simple Division 7 ~ 3x+2y__ 
x+4 
x3 + 2x2 — 11x —12 [ x* + 6x3 — 3x? — 56x —48 __* 
tx* + 2x3 F 11x? F 12x 3x + 2y 
4x3+ 8x? — 44x — 48 
+ 4x3+ 8x? F 44x F 48 Example # 13 
2 2 
* simplify ~—* -*—°*" 
SoH.C.F=x+4 ey ay 
Q9: | Wagar wishes to distribute 128 bananas and also Solution: 
160 | 176 apples equally among certain number of aa Aan x? — 2y? 
children. Find the highest number of children who xty x?-y? 
can get the fruit in this way. x-y q° = 2y" 
Solution: x+y (xty\(x-y) 
Bananas = 128 (x _ y)(x as y) a (x? _ 297) 
Apples = 176 a  @&t+y@-y 
Highest number of children = ? ‘ 9 
Now = @ ay) a xt + 2y* 
2 | 128 2 | 176 (x + y)(x—y) 
2 | 64 2 | 88 re ey a ey 
2 | 32 2 [44 7 (x+y)(x-y) 
2|16 ear x? =e Dy? ey? = Day 
2/8 11 {11 7 (x +y)(x—y) 
aca 1 3y* — 2xy 
Daag 
1 ‘ m 
128=2x2x2x2x2x2x2 
176=2x2x2x2x11 
H.C.F=2xX2x2x2 
= 16 
So highest number of children = 16 


Chapter # 6 


Ex # 6.2 
Example # 14 
eta xyty? xt+xyt+y? 1 
Simplify iy arr a ee 
Solution: 
x*—xyty? x*+xy+y? i) 
ty? 1 ay? Ey? 
x? —xy + y? x? +xy+y? 1 


~ @+y@—xyty) &-y)G?txyty) &+VE-Y) 
1 1 1 


= f+ —_— -— 
xty x-y (xt+y)(«-y) 
_1@-y)+1@+y)-1 
(x +y)(x—-y) 
te ytaryat 
(x +y)(x-y) 
xt+x-yty-1 
a x2 — y2 
2x-1 
~ x2 — y2 


Example # 15 

Simplif bd : Z 
mPINY yB—-y—-2 y2+5y—14. y2+B8y+7 

Solution: 


y 1 2 


y2-y—-2 y2+5y—14 y?+8y4+7 

_ y 1 2 
y*—-2y+y-2 y*-2y+7y-14 y*+1y+7y+7 
y 1 2 


YO-DHIG=2) VO D+TO 2) pla QS +1) 
y 
~0-2DOt+D O-DO+*D Wyn 
_¥9¥+)-19V 4+) -20-2) 
Y-2)0+1)0+7) 
_y’? +7y—1y— 1 apt 4 
~~ (y- 2) + DO +7) 
_ y? + by — 2y — IRE 
~~ (¥-2)0 + DY +7) 
7 y*+4y4+3 
~~ -204+ DY +7) 
y*+1lyt+3y+3 
~~ (¥-2)0 + DY +7) 
_ G+ D+3041) 
VY -2)0+1)0 +7) 
_ Oth +3) 
Yy-2y+t DO +7) 
_ y+3 
~ (vy -2)(+7) 


Example # 16 
Sati xt+4. x29 
se FY 3 x*-x-2 


Solution: 

x+4 x2 -—9 

x-3 x*-x-2 
x+4 x? — 3? 

= ——— SS ———————$<$$_—_____ 
x-3 x*-2x+1x-2 
x+4 (x + 3)(x — 3) 


x-3 x(x-—2)+1(%-2) 
x+4 (x+3)(x-3) 

~~ x—3° (x—2)(x +1) 
x+4 (x + 3) 

~T “@-DeFtD 
(x + 4)(x + 3) 


(x — 2)(x teh) 
Example # 17 
ial X= 2x 2x7 —3x—-9 

MUPYY 2x2 + 5x +3 x2-—9 
Solution: 

x? = 2x ye 2X = 3x9 
2x2+5x+3 x2-—9 
_ x(x — 2) 2x? + 3x -—6x -—9 
~ 2x2 + 2x4 3x43 x2 — 92 
_ x(x — 2) x(2x + 3) — 3(2x + 3) 
~ 2x(x +1) 4+ 3x +1) (x + 3)(x — 3) 
_ x(x — 2) (2x + 3)(x — 3) 
~ (x +1)(2x+3) ° («+3)(x-3) 
_ x(x — 2) 2 1 
~ (x+1) (x + 3) 

x(x — 2) 


(x+1)(«+4+3) 


x 
y3 x-y y? 
Solution 
aa aa y \ x?t+xyty?’ 
ay y? 
x3 y3 y y? 


y3 x-y x2+xy+y? 
_@-@ txyty) -_ y-y 
yyy x-y x?+xy+y? 
=1 


Chapter # 6 


way TY ay 
3x+2y " 3x+2y 
Solution: 

x+y x—-y 
3x+2y 3x+2y 
_x+tytx-y 


ge 


x#6 


is 


iad a2 
x+y (xt+y)(x-y) 
_ @-y)@—y) — @? — 2y’) 


3 2 y 
y=2 y+2 yP=4 
3 2 y 
“y=2 y42 =O 
3 2 y 


_ 30 +2)-20-2ay 


y-2 yt+t2 (V+2H-—-® 


(x +y)(x—y) 

ea) ie ay” 
(x +y)(x—y) 

Ore Saya ey 

(x +y)(x—y) 
eae ey yay 

(x +y)(x—y) 
3y? — 2xy 
= x2 — y2 

x x-y y 

2x2 + 3xy + y? §? — 4x2 * 2x2 txy—y? 
Solution: 

x x—y 4 y 
2x74ReSxy Sey y*—4Ax2 2x2 4+xy-y? 
> x x-y y 
Wi xy tixy ty? 4x? + y2 | 2x2 4 Oxy — Ixy —y? 
Lt x x-y y 
2x(xt+y)ty@t+y) —(4x? —y?) * 2eGe + y)-yety) 
a rad % x-y ‘ y 
(x+y)Qx+y) (x)*-y* (x+y)(2x-y) 

x x—y y 


~@+y)Gxty)" @xty)Qx—y) @FyGx—y) 
_ x(2x-—y) + (x-y)aty)+y2x+y) 
7 (x + y)(2x + y)(2x — y) 
2 ae ey aay ey 
(x + y)(2x + y)(2x — y) 
2 er aay ayy ey 
. Geb y) (2x)? = 7) 
3x? + xy 
~ (+ y) Gx? = y2) 


(y + 2) - 2) 
_ 3y +6 gy t+ BR 
+2) =2) 
_ 3y — 2y — Vimo t+ 4 
(y + 2) - 2) 
_ 3y—3y + 10 
 -y2 — (2)? 
. 10 
= 
Qe 
ss x+y x*-y? 
Solution: 
x-y x*-2y? 


(vi) a ie a 6ax 
- 3x-y 3x+y 9x?-y? 
Solution: 

a ‘ a 6ax 
3x-y 3x+y 9x*-y? 
_ a if a 6ax 
 3x-y 3xt+y (3x)?-y? 


lee] 


x # 6. 
a a 6ax 


~3x-y Bety GxtyGx-y) 
_ a(3x + y) + a(3x — y) — 6ax 

7 (3x + y)(3x — y) 

_ 3ax + ay + 3ax — ay — 6ax 
Ge + Gx = 9) 

_ 3ax + 3ax — 6ax + ay — ay 

7 (3x + y)(3x — y) 


ho 
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_ 6ax — 6ax 

(3a y)Gx— y) 
_ 0 

(3x + y)(3x— y) 
=0 

oe y 2xy 4x3y 
oo x—-y x+y ery x+y 
Solution: 

ee 2xy 4x3 y 


x-y xt+y tye xt+ yi 
Jer tyeay). 2% 4x3y 


5 na? dat? 2xy Ax3y 
 “Gay@ty). “aay?” ata 
wie ty =9 2xy Ax3y 
~ x2 — y? x2+y2 x44 y4 


2xy pea Ax3y 
xe—y2 | xr+y2 xtq yt 


_ 2xy(x? + y”) ely’ Sw Axty 
Py RA y?) nay? 
_ 2x3y + 2xy? + 2x7 2xy?  4x3y 

7 Cs ia © ae) ey" 
_ 2x3y + 2x3y + 2xy?—-2xy? = 4Ax3y 


C= x4 +y4 
_ 4x3y Ax3y 
xt—yt x44 y4 
7 Ax3 y(x* + y*) + 4x3 y(x4 - y*) 
Otay Or +y*) 


(x-y)(x+y) cae ay 


Ex # 6.2 
_ 4x7y + 4x3 y? + 4x7y — 4x3 y% 
(x4)? = (y*)* 
_ 4x7y + 4x7y + AxPy® — 4x3 y% 
x8 — 8 


8x7y 


a ye 


1 1 


ood 
a2+7a+10 a*+10a+16 
Solution: 

1 1 


@+7a+10 a+ 100+ 16 
1 1 
2 +2a+5a+10 ga Wet 8a +16 
1 1 
a(a+2)+5(@4¥2) ala+2)+8(a+2) 
1 1 
— G+ 2)(@E5S) LC t+2a+8) 
1(a+8)+1(a+5) 
~ (a +2)(a+5)(a +8) 
a+84+a+5 
~ (at+2)(at+5)(a +8) 
at+a+84+5 
~ (at+2)(at+5)(a +8) 
2a +13 
~ (a+2)(a+5)(a +8) 


(viii) 


; 1 1 2a 4a3 
Goh ath 2tr ea ot 
Solution: 
1 1 2a 4a 
ab ath aaa aa 
1(a+b)+1(a—b) 2a 4a? 
=" —(Gq=b\aeb) alebe atant 
atbt+a-—b 2a 4a3 
= G@=bGab) af4e. cians 
atat+b—b 2a 4a3 
~ gab? tab? ate bt 
2a 2a 4a3 
~@—b a+b atthe 
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Ex # 6.2 Ex # 6.2 
2a(a* + b*) + 2a(a? — b”) 4a? Q2: Simplify 
~ abaya +b) ate bF wy 2228 
_ 2a? + 2ab2 + 2a? — 2ab? 4a? Ber aie “ 
(a2)? = (b2)? a* + b* ae = 25 
2a? + 2a? + 2ab2 — 2ab? 4a? 5-x 
apt aa x2 — (5)? 
4a? 4a? eae G 
~ gt — bt att bt (x + 5)(x — 5) 
4a3(a* + b*) + 4a3(a* — b*) Gg = 5) 
~ (at— b4)(a* + b4) meee, 
_ 4a’ + 4a*b* + 4a’ — 4a*b*4 x2 45x44 2y2 
~ (a*)? — (b4)2 Wi) Bs “32 43x42 
4a’ + 4a’ + 4a3b* — 4a3b* Solution: 
i 7ieacpe- x? t+ 5x44 y Mg? 
8a’ 4y3 x? 93x + 2 
pe = 8 _xi tax tixt4 , 2y.y 
4y.y.y x24+2x+1x+2 
(x) xwt—xyt+y? xttxyty*? 1 NeG 4) +1@ +4) 1 
ee +ys x3 —y3 ay" 2y x(x +2) + 1(x + 2) 
eee x? +xyty? if ge etHetD, 1 
wt+ys | x3—y3 x2—-y2 2y (x + 2)(x + 1) 
x? —xy + y? x2 +xy + y? f eer 7 
~ G+ VG? xy $y) VG + xy +7) OO EME —y) Ay ED 
1 1 1 7 x+A4 
“ty x-y &tNG-y) ~ 2y(x + 2) 
i@=—y)+i@ty)=—1 . R= 5x44 9? = 427 44-4 
~ @+y)G—y) (i) 3—3x-4° 2x1 
_Exytaty Al Pere geod 
ae 2 aos —. 2e=4 
reat x*—5x+4 2x-1 
a=" ~ hax — 4 \ x3 — 4x2 40-4 
an’ x2 — 4x —1x +4 2x-1 
x2 —y? — 


= — >{X 
x*-4x+1x-4 x3-—4x24+x-4 


x(x —4) -—1(* -4) 2x —1 
~ x(x—4) +1@—4) x2(x-4) 41-4) 
(x — 4)(« — 1) 2x-1 
~@-DetD &-D24FD 


Ex # 6.2 
_~ = 1) 2x-1 
~ (x +1) + 1) * (x — 4)(x2 + 1) 
(x — 1)(2x — 1) 


~&tDa—-DQ24+D 
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_. a(at+b) a*+ab+b? 
(iv) taps alu pe 


Solution: 


ata +b) a* tab +b 
= 53 aoa ee 


a(a +b) a* +ab+ b? 
~ (a—by@?+ab+b% a? +b? 
_ ata + b) 1 
~ (a—b) a2 +b? + b? 
a(a+b) 


~ (a—b)(a2 + b2) 


ed 
4° x+2 


7 
w) = 


Solution: 


7 x+2 


7 1 


Ex # 6.2 
(a — b)(a* + ab + b”) a* + b? 
~ (a2 + b*)(a + b)(a—b) a2 +ab+b? 
1 1 
~ (a+b) 1 
1 
~ (a+b) 
2x x? —2x 
(it) 37-42 x —6xt8 
aie 
a... Hee 


3x—12 ° x2—6x+8 

2x x? —6x+8 
~3x—12* x2—244 

2x x? 2x — 4 8 
“3-4 ~~ Wx Je) 

2x x(x — 2) -—4(x* - 2) 
~ 3(x —4) x(x — 2) 

2x (x —2)(« — 4) 
03629 x(x-2) 


a?—b? a*+ab+b* 
aft ge abe 


a*—b* a? + b? 
—b* a*+ab+b? 
_ (a—b)(a* + ab + b*) a? + b? 


(a? + b?)(a? — b?) ms a2 +ab+ b2 


a* —8a 2a-1 a*-2a 


5 
2a*+5a—3 a2+2a+4 a+3 
Solution: 


(viii) 


a*—8a 2a-—1 a? —2a 
ee ee 
2a7+5a—3 a*+2a+4 a+3 

a*—8a 2a-—1 a+3 
=— XX [=X 
2a7+5a-—3 a*+2a+4 a’*-2a 

a(a? — 8) 2a-1 a+3 
= — XK OK 
2a*+6a—1a-—3 a?+2a+4 a(a-—2) 

a(a? — 23) 2a-1 a+3 
=S- - XX XK 
2a(a+3)—1(a+3) a*+2a+4 a(a-2) 
_ a(a—2)(a? + 2a +4) 2a-—1 a+3 


=-_OOOOOOOO KK 
(a + 3)(2a — 1) a?7+2a+4 a(a-2) 
= 
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Ex # 6.2 Ex # 6.3 
(ix) 9—x* x3 — 2x? —3x Square root 
46x08 x2 47x46 Square root of a number is a number that can be multiplied by 
Solution: itself to produce the original 
P j Square root of an algebraic expression can be found out by the 
9=% ae 2x" — 3x following two methods. 
xt + 6x5 x*+7x +6 (i) Factorization Method 
SS: ee IE (ii) Division Method 
~ x4 46x3 ~ x3 — 2x2 — 3x Square root by Factorization 
=—(x?=9) x? +1x+6x+6 In this method make the expression a perfect square then finds 
SS — 
x3(x 46) x(x2 — 2x —3) square root. 
Example # 20 
SOF = 3"). x01) 46 e1) f 
~ x38(x +6) ~~ x(x? — 3x 4+ 1x -3) Find the square root of x* + ax + a2 
ae +3)6—3) . (x + 1)(x + 6) by factorization 
~ x3 (x + 6) x[x(x — 3) +1(«-3)] | Solution: 
_=@+3)@-3) @+D@+6) oe deeds 2 
x3(x + 6) x[(x -3)(x+ DI ; J 1 
—(x+3) 1 x? +ax+7a° = (x)? +200 (5a) + (5) 
= ——_ X — 
3 
8 a teed m NX ( ) 1 ) 
_-@ +3) x* tax +7a°=|x+5a 
ae Now take square root on B.S 
ax +ab+cx+be x? —2ax+a? 
(x) —————_ 


x —_—_—_———_— 
a2 — x2 x2+(b+a)x+ab 


Solution: 


x? — 2ax + a? 


ax+ab+cx+bc 
—_—. qe —_ Keer 
x* + (b+a)x+ ab 


a2 — x2 


ax t+ab+cx+ bce x? — gax eZ 


x? ta2 x2 bx bax+ab 
_a(x+b)+c(x +b) (x -a)? 
~ =(x° =a") x(x +b) + a(x + b) 
(x+b)(a+c) (x-a)(x-a) 
~ @+aa@—-a @+Ha+a 
(a+c) re (x —a) 
(x+a) (x+a) 
(a+c)(x—-a) 
tale 


2+ ax4 2a? = |(x+20) 
xX ax 4° = x 5° 
Sa ee +( a8 ) 
x ax el x -—a 
4 > 2 


Example # 21 
. ve 1 
Find the square root of x“ + a 10 (x + =) +27 


2 


ae 
+ 
re 
| 
ra 
o 


x+ 


Solution: 
1 
x ——. 
1 1 
<7 10(x+=) +27 = +5-10(x+ =) +25 +2 
1 1 1 
< Pecos 245 4+2-10(x+ =) +25 
1 i\F 1 5 
+a- ee (x+=) -2(x+-)@+) 
x x x 
or 
x 


1 
+27 = (x+=-5) 
x 
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Ex # 6.3 
Taking square root on B.S 


1 1 
x?+5-10(x+=)+27= 
x x 


1 1 1 
x? +5-10(x+=)+27=4(x+=-5) 
x x x 


Square root by Division 

BP 
iad U=~2/7 Descending f Expression 

U-QuotientsiDivisor4 E/Square root ’expression de 
Le 
Lexpressiond si Multiply tus QuotientDivisor 
bb bRemaindersy % Subtract 4." a! 
Term 2s\»/DividezsifRemaindersic»/Ub3/Divisor 
ad SivtQuotientsiDivisoryéZT 
Ac/Multiply#-E£ Divisoreyz/Quotientyte! 
~ /Subtract 
Ulva bye SST erme ~3£ Divisor 


Find the square root of 16x* — 24x3 + 25x? —12x+4 
Solution: 
Write the expression in descending order 
16x* — 24x? + 25x? —12x+4 
Take the square root of first element of expression. 
(16x = 4x2 
Write 4x? in divisor and quotient 
4x? 
4x? | 16x* = 24x34 25x2—12x+4 
Multiply the divisor and quotient and write it under first 
expression then subtract from given expression to get the 
remainder. 


4x? 
4x? 16x* — 24x23 + 25x? —12x+4 
+16x* 


—24x3 + 25x* —12x+4 
Now twice the divisor 


4x? 
4x? 16x* — 24x3 + 25x? —12x+4 
+16x4 
8x? —24x3 + 25x? —12x+4 


Divide the 2™ expression by this divisor then write 
that term in quotient and with this divisor. 


—24x3 
ez = 3% 
4x? — 3x 
4x? 16x* — 24x? + 25x? —12x+4 
+16x4 
8x? — 3x —24x3 + 25x* —12x+4 


Multiply this quotient with entire divisor 
—3x(8x? — 3x) = —24x3 + 9x? 


Write —24x3 + 9x? under given expression then subtract it. 


Ax? — 3x 
4x? 16x* — 24x? + 25x? -12x+4 
+16x4 
8x? — 3x —24x3 + 25x —12x +4 
F24x3 + 9x? 
16x? —12x+4 
Now twice the 2"? term of the divisor 
4x? — 3x 
4x? 16x* — 24x? + 25x? -—12x+4 
+16x4 
8x? — 3x —24x3 + 25x* —12x +4 
24x? + 9x? 
8x? — 6x 16x? —12x+4 


Repeat the above procedure. 
Divide 16x? by divisor 8x? then write that term in 
quotient and with this divisor. 


16x? 
eat = 
4x? —3x+2 
4x? 16x* — 24x? + 25x? -12x+4 
+16x* 
8x? — 3x —24x3 + 25x* —12x+4 
24x? + 9x? 
8x? — 6x +2 16x? —12x+4 


Multiply this quotient with entire divisor 
2(8x* — 6x + 2) = 16x? —12x+4 
Write 16x? — 12x + 4 under given expression then subtract it. 
4x? —3x+2 
16x* — 24x? + 25x? -12x+4 
+16x* 
—24x3 + 25x* —12x+4 
¥24x3 + 9x? 
16x? —12x+4 
+16x? #12x+4 
0 


4x? 


8x2 — 3x 


8x? — 6x +2 
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Ex # 6.3 


Example # 22 
Find the square root of 16x* — 24x? + 25x? —12x+4 


Solution: 


Now 
4x* — 3x4+2 
Ax? 16x* — 24x? + 25x? —12x+4 
+16x* 
8x? — 3x —24x3 + 25x? —12x+4 
F24x3 + 9x? 
8x? — 6x +2 16x? —12x+4 
+16x* F12x+4 
0 
So 


V 16x4 — 24x3 + 25x2 —12x +4 = +(4x* — 3x4 2) 


Example # 20 


Find the square root of x + 4x2 + = + ia — 2x3 — lia 
q 4 3° 9 3 
Solution: 
XP aye si 4ax 
4 3 9 3 


The descending order of the expression are: 


e ax? 4ax a? 


x 
Pie ee ee ee ee 
Now 
x? ; a 
qn 
a x* of vax 4ax a? 
a — — 243 + 4h ——— 4 — 
4 3 3 9 
4 
x 
+— 
~ 4 
x? —2x oad 4 Aye 4 fax a’ 
Lae ae ee 
F2x3 + 4x? 
ye dg ax? 4ax a? 
3 3 3° 9 
oe — 4ax @ 
= og 
0 
So 


Ex # 6.3 


Example # 24 
What should be added to 


What should be subtracted from 
For what value of x 
The expression 9x* — 12x? + 10x” — 3x-—3 
to make the perfect square 
Solution: 
9x* —12x3 + 10x? — 3x -3 
3x? -2x4+1 


3x? 9x* — 12x? + 10x? — 3x -—3 
+9x4 


—1296,+ TM? -—3x-3 
F12x3 + 4x? 


6x2 — 2x 


6x? — 3x —3 
+6x? F4x4+1 


6x2 —4x+1 


x—4 

As for perfect square, Remainder = 0 

—x +4 should be Added to 9x* — 12x? + 10x? — 3x -3 
will become perfect square. 

—xwt+4+(x-4) =-x+4+4+x-4 
—x+4+(x-4)=0 

x — 4 should be Subtracted to 9x* — 12x? + 10x? — 3x -3 
will become perfect square. 
x-4-(x-4)=x-4-x+4 
x-4-(x-4)=0 


Forx 
x-4=0 
x=4 
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Exercise# 6.3 


Page # 169 
Q1: Find the square root by factorization method. 
(i) x7 +4x4+4 
Solution: 
x? +4x+4 
x? +4x4+4= x7 + 2(x)(2) + 2? 
x? 4+4x+4= (x42)? 
Taking Square on B.S 


Vx2+4x+4= 4, (x + 2)? 
V¥x2+4x+4=+(x + 2) 


Taking Square on B.S 


2 


1 1 1 
x? +5-8(x+=)+18=4 (x-=+4) 
x % % 


1 1 1 
x? +5-8(x+=)+18=4(x-=+4) 
x x x 


(ii) (x —y)? + 6(x-y)+9 

Solution: 

(x -— y)*? + 6(x-y)+9 

(x —y)? + 6(x —y) +9 = (&— y)* + 2(x — y)(3) + 3? 
(x-—y)*+6(x-y)+9=(x-y+3)? 

Taking Square on B.S 


VO=y) FOX =y)+o=t/G=7 +3)" 
j= yy)? +60 =—y) +9 = 20 =—y + 3) 


(iii) x*y? — 8xy + 16 

Solution: 

x?y* — 8xy + 16 

xy? — Bxy + 16 = (xy)? + 2(xy)(4) + 4 
x?y* — 8xy + 16 = (xy + 4)” 

Taking Square on B.S 

Vx2y2 — Bxy + 16 = + (xy + 4)? 

x2y? — Bxy + 16 = +(xy + 4) 


1 1 
; 2 
v) x +5-8(x#5) +48 
“ ) x2 x 


Solution: 


(v) (x +1)@%42)(x+3)41 
Solution: 

x(x +1)(« + 2)(4+3)41 
Rearranging accordingly0 +3 =1+2 
x(x+ 3)(*4+1)@+2)4+1 

(x2 + 3x)(x* +2x+1x4+2)4+1 


= (x7 + 3x)(x2+3x4+2)4+1 

Met X°+3x=y 

=y?+2y+1 

= (y)* + 2(y)(1) + (1)? 

= Obl) 

But y = x7 + 3x 

= (4? 43x44 1)2 

Now 

x(x +1)(x + 2)(x +3) 4+1= (x7 4+ 3x41)? 
Taking Square on B.S 


Vx(x + 1)(x + 2)(x +3) 41 = 4/ (x? + 3x +1)? 
Vx(x+1)(x + 2)(x+3)4+1= +(x? +3x 41) 
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Ex # 6.3 Ex # 6.3 
1? 1, 9 15° 4 
(vi) (x+—) -5(x-=)+2 = (x7 +5) ~ 4x2 — 5-8 +12 
Solution Ly 1 
= (x7 +5) = 4(x?+ :) 84+12 
x , = (x7 +5) -4(x2+5) +4 
=x*+—54+2-5(x--)+-— 
2 ¥ 1\2 
7 x? +) -2(x2 +5 =) (2 + (4)? 
Subtract and Add 2 ( x? 7 a 
1 54 a : 
=x? +5-24+242-5(x-=) 42 = (x +5-2) 
x x 
1 1 9 Now 
= (x-=) +4-5(x-=) +2 
x x 4 2 1\2 2 
1 z 1 (x? +5) -4(x+=) +12 =(x7 + 5-2) 
=|e=— -5(x-=)+i44 
( :) x 4 Taking square root on B.S 
t\" 1, 9+16 
-(6-3) -5(-3) Taras i 
& * 4 (x2 +=) = 4(x+=) +12=+ (x2+5-2) 
i" 1, 25 
-(6-3) -s-9 6% 
x x 4 2 12 
jo) oe ee (#52) —4(e+ 2) 12=2(P+5-2) 
7 ah NX ANDI AD 
1 5\2 (viii) 4x® — 12x3 y3 + 9y® 
7 (x a >) 9x* + 24x2y? + 16y® 
Niow Solution: 
4x® — 12x3y3 + 9y® 
1° 1, 9 » ZH * Oghul Saez 2A cue 
(x +=) ~5(x-=)+2= (x 233) 9x4 + 24x2y? + 16y6 
x x 4 x 2 eer = 2 ae ay) Gy 
Taking square root on B.S ~ (3x2)? + 2(3x2)(4y2) + (4y2)? 
(2x? — 3y?)? 
is” 1, 9 1. -5\" ares were 
BS or re 
x G x ces) 
1)? 1, 9 1 5 ees 
(x +=) -5(x-=)+2=4(x-=-3) Now 
x x 4 x 2 
an = Aaxty Poy? (2 ay 
i Pe 17 F 1 oer 9x4 + 24x2y2 4+ 16y \3x2 + 4y2 
om) (x z) 7 (x Z) Taking square root on B.S 
Solution: 
ae me 4x® — 12x3y3 + 9y® ae 2x3 — 3y3 3 
(x? +) -4(x+=) +12 9x4 + 24x2y24+16y® ~~ J\3x2 + 4y2 


I+ 


- G rm =) aay G ay = fe 2) 449 Axo = 12x2y? +9y° _ 24° = 3y" 
“ x 9x4 + 24x2y2 + 16y® 3x2 + 4y2 
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Ex # 6.3 
Q2: Find the square root of the following by Division 


method. 
(i) 4x4 — 4x3 + 13x7 — 6x49 


Solution: 
4x* — 4x3 + 13x? —6x4+9 
2x2 —x+3 
2x" 4x* — 4x3 + 13x2 —6x+9 
+4x4 
4x? —x —4x3 + 13x? —6x+9 
F4x3 + x? 
4x* —2x+3 12x? — 6x +9 
+12x* F6x+9 
0 
So 


4x4 — 4x3 + 13x? — 6x+9 = +(2x* —x +3) 


Ex # 6.3 
x-l1t+y 
x x? —2x+1+2xy-2y+y? 
ae 
2x-1 —2x+1+2xy-2y+y? 
+2x4+1 
2x-2+y 2xy —2y + y? 
+2xy ¥ 2y ty? 
0 


So 


x? — 2+ 1+ 2xy —2y+ y2=+(x-14y) 


31 
(ii) x* + x3 — ae —4x +16 
Solution: 


31 
x" +x° —— x? — 4x + 16 


x 
24+-—-4 
ai 
2 31 
si x* + x3 ——x? —4x +16 
+x4 
x 31 
2x? += 3_" @_ f fig 
9 x a2 x 
2 
x 
+x? +— 
TX <7 
2x7 +x-—4 —Bx7*S 4x + 16 
8x? F4x+16 
0 


So 


31 x 
4. 3 — = 2 a 
i 7% Ae 16a (a? 4) 


(iii) x? —2x+1+2xy-2y+y? 
Solution: 
x? —2x+1+2xy-2y+y? 


(iv) ( 24) ~12(2- 4) +36 


Solution: 


a Ne a x, 12 
1 12 
= x4 fee — 2 — 12x* +, + 36 
x x 


Arrange it in ascending order 


12 #1 
af —12x7-2+36+— 5+, 
x x 
12 #1 
=x4*—12x*+344+—5+5 
x x 
1 
2 
x -6-35 
2 12. 1 
= x* — 12x27 +344 545 
x x 
+x* 
2_ 12 #1 
Ea re -12x7 +344 5+5 
x x 
¥12x? + 36 
: m4 
2x? -12-— atta 
= 12 #1 
Oe a A 
0 
So 


Chapter # 6 


Ex # 6.3 


Q3 (i): For what value of k the expression 


128 k 


4x4 + 32x? +96+——+4 
x x 


will become perfect square. 


Ex # 6.3 
x — 2 should be Added to 4x* — 12x? + 17x? —13x+6 
will become perfect square. 
—x+24+(*-2)=-x+2+x-2 
—x+2+4+(x-2)=0 
—x +2 should be Subtracted to 4x* — 12x? + 17x? —13x +6 
will become perfect square. 
—x+2—(—x+2)=—-x+2+x-2 
—x+2—-—(-x+2)=0 
For x 
—-x+2=0 
—-x=-2 


x=2 


Solution: 
128 k 
Ax* + 32x? 0 ae 
% ba 
8 
2 ia +8+ 72 
% 
2 128 k 
a 4x* + 32x27 +96 +——+— 
x x 
+4x4 
2 128 k 
ee 32x? +96 +—— +— 
x a 
+32x? + 64 
5 8 128 k 
4x°+16+—> 32+ = 
xe ll a 
128 64 
045-2 a 
k 64 
x4 x4 
As for perfect square, Remainder = 0 
k 64 
xt xt 
k — 64 
xt : 
k-64=0xx* 
k-—64=0 
k = 64 
Q3 (ii): 


(i) What should be added to 
(ii) What should be subtracted to 
(iii) For what value of x the expression 
4x* — 12x? +.17x? — 13x +6 so that it 
becomes perfect square 


Solution: 


Ax* — 12x? + 17x? —13x+6 


2x? 


4x? — 3x 


4x*—6x+2 


2x2 —3x+2 


Ax* — 12x? + 17x? —13x+6 
+4x4 


—12x? + 17x? —13x+6 
F12x3 + 9x? 


8x? —13x4+6 
+8x?2 F12x+4 


—-x+2 


As for perfect square, Remainder = 0 


Q4: What should be subtracted and added to the 
expression x* — 4x3 + 10x + 7 so that the expression 
is made perfect square? 
Solution: 
x*—4x34+10x+7 

x? —2x-2 


x® x* — 4x3 +10x +7 
+x* 
2x? —2x —4x3 + 10x +7 
+4x3 + 4x? 
2x* —4x-—2 —4x24+10x+7 
4x7 + 8x +4 
2x+3 


As for perfect square, Remainder = 0 

—2x —3 should be Added to x* — 4x3 + 10x +7 
will become perfect square. 

—2x —3+ (2x+ 3) =2x+3-2x—-3 
—2x—3+(2x+3)=0 


2x +3 should be Subtracted to x* — 4x3 + 10x +7 
will become perfect square. 
2x+3-—(2x+3)=2x+3-2x-3 

2x +3-(2x+3)=0 


Ex # 6.3 
QS5 (i): Find the value of | and m for which 
expression will become perfect square 
x* 44x93 4+16x7 +1lx+m 


Chapter # 6 


Solution: 
x* + 4x3 + 16x72 +1lx+m 
x? 4+ 2x+6 
x x* + 4x3 4+ 16x27 +1lx+m 
et 
2x? + 2x 4x3 + 16x? +lx+m 
+4x3 + 4x? 
2x7 +4x+6 12x*+lx+m 
+12x? + 24x + 36 
lx — 24x +m — 36 


As for perfect square, Remainder = 0 
lx — 24x + m-— 36=0 
(l — 24)x + (m — 36) = 0 
This (1 — 24)x + (m — 36) = 0 when 
(l — 24)x + (m — 36) = 0x +0 
By compare the co-efficient of x and constant 
1-24=0 

l= 24 
Andm — 36 = 0 

m = 36 
Hence 

l= 24 andm = 36 


Q5 (ii): Find the value of [ and m for which expression 


will become perfect square 
49x* — 70x3 + 109x2 + lx—m 


Solution: 
49x* — 70x? + 109x* +1x—m 
7x* —5x+6 
Te 49x* — 70x? + 109x727 +1lx-—m 
+49x4 
14x? — 5x —70x? + 109x? +1x—m 
70x? + 25x? 
14x? — 10x +6 84x72 +lx-—m 
+84x? + 60x + 36 
lx + 60x —m — 36 


As for perfect square, Remainder = 0 
Ix + 60x —-m—36=0 


Ex # 6.3 
(1+ 60)x + (-m — 36) = 0 
This (1 + 60)x + (—m — 36) = 0 when 
(1 + 60)x + (-m — 36) = 0x +0 
By compare the co-efficient of x and constant 


1+60=0 
1 = —60 
And —m — 36 = 0 
—m = 36 
m = —36 
Hence 
l= —60 andm ==36 
Review Exercise # 6 
Page #171 
Q2: Simplify the following. 
. 5 3 Ss 
oe 2s+4. 3243542 st—-s—2 
Solution: 
5 3 Ss 
Is+4 so+35+2° s?—s—2 
5 3 Ss 
~26+42) s?+2stist2 s?—2s+is—2 
5 3 Ss 
“2642) s(+2)416842) | s(s-2) 416-2) 
5 3 Ss 


~26+2) G+HG4+1 G-DEt) 
_ 5s +1) —2)-3x 2-2) +5x2(s +2) 
2(s + 2)(s + 1)(s — 2) 
_ BG" = 281s = 2) = 6 = 2) 256 FZ) 
2(s + 2)(s + 1)(s — 2) 
_ As? Salis = 2) — Gs Ie eas 
2(s + 2)(s + 1)(s — 2) 
5s*-—5s—10-—6s+12+4 2s? +4s 
OG +2)s+16-2) 
_ 5s? + 2s? —5s—6s+4s—10+12 
2(s + 2)(s +1)(s — 2) 
7s*-—11s+4s—2 
~ 2(s +2)(s + 1)(s— 2) 
7s? —7s—2 
~ 2(s + 2)(s + (s— 2) 
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Review Ex # 6 
a b Cc 
(OC a-b)’ @=hHe-O booe-a) 
Solution: 
a b Cc 


(¢—a)(a—b) ' G@—b)b—e)  —a(e—a) 
_ab=o) 4+ ble @) +c(a= db) 
(c —a)(a— b)(b—c) 

ab —ac+ bce —ab+ac— bc 
~~ (a—b)(b—c)(c —a) 

ab —ab—ac+ac+bc-— bc 
~~ (a—b)(b—c)(c —a) 

0 

(a — b)(b—c)(c — a) 
=0 


_. x24 
(iii): oe 
Solution: 
x? — 4 2xy 

xy? ° x2-4x+4 
eae Zev 

xyy — x% —2(x)(2) + 22 

_ @&+2)@ —2) 
 xyy 
_ @&+2)@—2) 
xy 

(x — 2) 2 
oy | @& +2) 


2xy 
"x2 -—4x+4 


2xy 
" («+ 2)2 
2xy 
" (x +2)(% 42) 


Solution: 
a*—b? = a*+ab+b? 
a*—b* = — a + Bb? 
a? —b? a? + b2 
=: XK 
a*—b* = a*+ab+b? 


(a — b)(a* + ab +b”) 
~ (a2 + b2)(a2 — b2) 

(a — b)(a? + ab + b?) 
~ (a2 + b2)(a + b)(a— b) 


il ae 
a+b it 
1 
a+b 
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a* + b? 
a? + ab + b2 
a? + b? 

a* + ab +b? 
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Review Ex # 6 
Find L.C.M of x3 — 6x? + 11x —6 and x? —4x+3 
x? — 6x2 +11x—6 and x?-—4x+4+3 
Solution: 
Let A= x? — 6x2 +11x —6 
and B=x?—4x+3 


As we have: 
eee : 
-C.M = 7 equ (i) 


First we find H.C.F 


x3 —4x +3 | x3 —6x2+11x-6 | 1 
+x3 ¥+ 4x +3 


—3 | —6x2+15x-9 


2x? —5x4+3 | x2 - 4x43 x+5 
x2 
2x3 — 8x +6 


+2x3 + 3x + 5x? 


5x* —11x+6 


2 


10x? — 22x +12 
+10x? 25x +15 


3 3x -—3 
x-1 2x? —5x+3 | 2x-3 


+2x2 F 2x 
—3x+3 
¥3x+3 


x 


H.C.F=x-1 
Now put the values in equ (i) 

(x? — 6x? + 11x —6)(x? — 4x + 3) 
L.C.M = —__"*"*_€"€_£———— 

x-1 
Now by Simple Division 
x? —5x+6 
x—1 | x3 —6x2+11x-6 


+x3 F x? 


—5x?2+11x-6 
¥5x? + 5x 


6x —6 
+6x + 6 


x 


So L.C.M = (x7 — 5x + 6)(x? — 4x + 3) 


Review Ex # 6 
Q4: Find the square root of : 
(i): 4x? -12x+9 
Solution: 
4x? —12x +9 
Ax? — 12x +9 = (2x)? — 2(2x)(3) + (3)? 
4x* —12x +9 = (2x — 3)? 
Taking Square on B.S 


Vf 4x2 —12x4+9 = +,/ (2x — 3)? 
V 4x2 —12x+9 = +(2x — 3) 


Think 


x3 — 8 
Q5: Simplify ag 


Solution: 
x3—y% x*+xy4+xz+yz x? +y? 
wtzs xt tx2yrty? ~x2—y2 


_&-y)@* +xy t+ y’) 


x(x+y)+2(x+y) 
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Review Ex # 6 
(ii): x4 + 4x3 + 6x7 + 4x41 
Solution: 
x4 + 4x3 4+ 6x2 +4x41 
x? +2x+1 
xe x4 + 4x3 4+ 6x2 +4x41 
+x* 
2x? + 2x 4x3 + 6x2 +4x4+1 
+4x3 + 4x? 
2x7 +4x+1 2x7 +4x+1 
+2x7+4x41 
0 
So 
icrerweregrso” Gy Cree, 


w+xytaztyz «2+y3 
x 
RP ary? st yt 


x2 — y2 


x Dy xy + y?) 


~ (x +2) (x2 — xz 427) Ley aay (x by)(x — y) 
_ ee tay ey) (x+y) (x2 —xy+y?) 
(x2 — xz +27) © (x2)2 + (2)? + 2x2 y2 — 2x2y2 + x2? 1 


_@txyty?) @+NG?-2y +9”) 


(x? — xz + 27) (x? + y*) "a "*Qe 


_ (x*+xyty?) (xt y)(07—e xy y’) 


(x2 -—xz+27) (x? ti A(xy)2 
_ Ge txy+y*) 


(x? — xz +27) 


_ 1 (x+y) 
~ G2 —xz +22) 1 
(x+y) 


= (x — z)(x? +xz +27) 


(Py) (7 — xy + y?) 
(Ht y* + xy)(x? + y* — xy) 


